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SAN  FRANCISCO 

INTRODUCTION 

Hemochromatosis  is  a  rather  rare  disease  characterized  by 
deposition  of  pigment  in  the  skin  and  various  organs,  cirrhosis 
of  the  liver,  and  often  progressive  sclerosis  of  the  pancreas  with 
severe  diabetes  mellitus.  The  first  clinical  description  of  the 
disease  was  published  by  Hanot  and  Chauffard  in  1882.  The 
name  “hemochromatosis”  was  given  to  it  by  von  Reckling¬ 
hausen,  who  found  that  the  pigmentation  of  the  various  organs 
in  this  condition  was  due  to  two  pigments,  hemosiderin  and 
hemofuscin,  of  which  the  first  is  iron  containing. 

*Read  at  the  Eleventh  Annual  Meeting  of  the  Association  for  the  Study  of 
Internal  Secretions,  Washington,  D.  C.,  May  17,  1927. 


378 


HEMOCHROMATOSIS 


The  comparative  rarity  of  hemochromatosis  is  shown  by 
the  fact  that  only  three  cases  of  it  occurred  in  over  60,000  ad¬ 
missions  to  the  University  of  California  Hospital,  and  but  the 
same  number  of  cases  was  found  among  106,000  medical  ad¬ 
missions  to  the  Johns  Hopkins  Hospital.  Seventy-five  cases  of 
hemochromatosis  w'ere  described  in  the  literature  up  to  1918, 
and  since  that  time  fifty-one  new  cases  have  been  reported. 
The  disease  attacks  males  mostly,  as  only  five  authenticated  typ¬ 
ical  ca.ses  and  one  very  early  case  in  the  female  have  been  de¬ 
scribed.  Hemochromatosis  usually  occurs  between  the  ages  of 
forty  and  fifty,  but  patients  as  young  as  twenty-eight  and  as 
old  as  seventy-three  have  been  afflicted.  Alcoholism,  gastro¬ 
intestinal  disturbances  and  chronic  copper  poisoning  are  named 
by  various  authors  as  predisposing  causes. 

C.4SE  HISTORIES 

The  three  cases  described  here  represent,  by  a  fortunate 
coineidence,  tbe  three  elinical  types  of  hemochromatosis. 

The  first  case  is  one  of  simple  hemochromatosis  without 
diabetes  and,  in  addition,  displays  a  rare  condition,  namely, 
primary  carcinoma  of  the  liver,  which  is  found  in  a  consider¬ 
able  proportion  of  cases  with  this  disease.  The  second  case, 
while  having  a  perfectly  typical  pigment  selerosis  of  the  pan¬ 
creas  with  severe  diabetes  and  cirrhosis  of  the  liver,  shows  no 
increased  pigmentation  of  the  skin.  The  third  ease,  which  is 
fiitill  being  studied,  presents  all  three  clinical  features  of  the  dis¬ 
ease,  diabetes,  cirrhosis  of  the  liver,  and  pigmentation  of  the 
skin,  to  a  remarkable  degree  and  also  shows  sexual  hypoplasia. 
The  special  interest  of  the  last  case  lies  in  the  use  of  insulin 
therapy  and  its  bearing  on  the  prognosis  of  hemochromatosis. 

CASE  REPORTS 

CASE  No.  1.  Hospital  No.  9213.  Simple  hemochromatosis  ivith- 
out  diabetes.  Primary  carcinoma  of  the  liver. 

J.  S.,  Scotch-American,  aged  67,  married,  was  admitted  to  the 
University  of  California  Hospital  on  May  10,  1915,  with  a  complaint 
of  epigastric  pain  and  swelling  of  the  abdomen.  He  died  on  May  21, 
1915,  from  a  gastric  hemorrhage. 

Family  history  includes  nothing  relevant. 

Past  history. — The  patient  was  born  in  California,  but  between 
the  ages  of  15  and  25  his  profession  as  a  jockey  took  him  to  Austra¬ 
lia,  New  Zealand,  France,  England,  Ireland  and  Southern  Russia. 
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Since  then  he  lived  in  every  part  of  the  United  States  where  there 
are  race  tracks.  In  his  later  years  he  became  a  horse  keeper.  The 
patient  was  married  and  had  three  children.  Measles  in  youth  and 
right-sided  pleurisy  at  the  age  of  64  are  the  only  diseases  recalled 
by  the  patient  aside  from  several  broken  bones  and  many  hard  falls 
during  his  work  around  horses.  He  had  gonorrhea  six  times  and  a 
bubo  at  the  age  of  32.  Lues  is  denied. 

Systems. — Head:  The  patient  has  had  profuse  perspiration  over 
the  left  forehead  for  years.  His  vision  had  become  a  little  blurred 
during  the  month  before  entry. 

Cardio-respiratory :  There  was  dyspnea  on  exertion,  but  no 
edema. 

Gaatro-intestinal :  The  appetite  was  always  very  good,  but  the 
bowels  constipated.  He  had  many  bilious  attacks  in  his  youth  but 
absolutely  no  stomach  trouble  since  then  until  the  present  illness. 
He  had  hemorrhoids  for  years,  which  bled  occasionally. 

Genito-urinary :  No  abnormalities  were  present. 

Neuro-museular:  No  significant  findings  were  disclosed  except 
for  poor  sleep  recently. 

Habits:  The  patient  was  a  steady  drinker  of  alcohol  but  rarely 
became  intoxicated.  He  also  used  coffee  and  tobacco  in  moderation. 

Present  illness. — The  onset  has  dated  fourteen  months  before 
entry,  when  a  horse  fell  across  the  patient’s  abdomen.  This  accident 
caused  no  serious  injury,  but  the  patient  had  a  sore  feeling  and 
tenderness  in  the  mid-epigastrium  since  that  time.  This  soreness 
persisted  to  entry  and  was  worse  immediately  after  meals,  so  that 
he  was  gradually  taking  less  food.  Six  months  ago  he  noticed  a 
progressive  swelling  of  the  liver  and  tenderness  over  it.  The  in¬ 
crease  in  the  size  of  the  liver  was  very  rapid  during  the  last  few 
weeks.  Three  weeks  before  entry  his  urine  became  dark  (he  showed 
jaundice  but  did  not  realize  it).  During  the  last  week  prior  to  entry 
he  began  to  have  lower  abdominal  colic  radiating  into  the  testicles 
and  lasting  from  two  to  three  hours,  sharp  pains  in  the  precordia 
radiating  to  the  left  shoulder,  and  sharp  darting  pains  through  the 
sides  of  the  abdomen.  During  the  last  month  he  lost  three  kgm.  in 
weight  and  became  weak.  He  has  been  troubled  at  times  with 
hiccough  and  gaseous  distention,  but  never  had  nausea,  vomiting, 
hematemesis,  melena  or  diarrhoea. 

Physical  examination. — The  patient  was  a  small,  poorly  nour¬ 
ished  and  moderately  jaundiced  man.  The  skin  of  the  face  and 
hands  was  deeply  tanned  and  had  a  peculiar  slaty  hue.  The  arms 
and  legs  were  similarly  discolored  but  to  a  less  marked  degree.  The 
skin  was  dry  except  on  the  face,  where  it  was  moist.  The  lymphatics 
were  normal  except  for  a  few  palpable  nodes  in  the  right  axilla 
and  both  groins.  Dilated  venules  were  present  over  the  cheeks.  The 
sclerae  were  icteric.  The  pupils  were  small  and  irregular,  the  left 
smaller  than  the  right,  both  reacting  to  light.  The  mouth  showed 
poor  hygiene  and  the  breath  was  foul.  Some  congestion  of  the 
pharynx  was  present. 

The  right  chest  was  larger  than  the  left  and  its  lower  part 
flared  out,  due  to  presence  of  a  large  liver.  The  base  of  the  right 
lung  was  compressed;  otherwise  the  lungs  were  negative. 

The  heait  showed  no  abnormalities.  The  temporal  and  radial 
arteries  showed  sclerotic  changes.  The  blood  pressure  was  130/90  mm. 
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The  upper  abdomen,  especially  on  the  right,  was  very  promi¬ 
nent.  The  superficial  and  superior  epigastric  vein,  the  thoraco¬ 
epigastric  vein,  and  the  inguinal  branches  of  the  deep  epigastric 
vein  were  markedly  enlarged.  There  was  tenderness  in  the  epigas¬ 
trium.  The  liver  was  greatly  enlarged  and  extended  to  slightly 
below  the  level  of  the  umbilicus  on  the  right  and  a  little  above  it 
on  the  left,  where  a  hard  and  sharp  liver  edge  was  felt  with  a  notch 
in  the  gall-bladder  area.  The  surface  of  the  liver  was  smooth.  The 
spleen  was  also  enlarged,  its  dullness  16  cm.  long,  and  the  splenic 
edge  was  felt  at  the  costal  margin.  There  was  no  ascites.  There 
was  a  large  scar  from  an  old  bubo  in  the  right  groin.  The  genitalia 
showed  enlarged  veins  on  the  scrotum,  especially  marked  on  the 
right,  and  a  left  varicocele. 

On  rectal  examination  a  few  old  external  hemorrhoids,  an  in¬ 
definite  roll  of  tissue  high  up  in  the  left  pelvis,  and  a  large  amount  of 
bowel  in  the  pelvis  were  found. 

The  extremities  showed  enlargement  of  the  right  internal 
saphenous  vein.  All  reflexes  were  present. 

Laboratory  findings. — Blood:  May  10.  Hemoglobin  was  70%; 
erythroc^es,  5,040,000  per  c.mm.;  leucocytes,  8,600  per  c.mm.,  with  a 
normal  differential  count.  Smears  showed  pale  erjrthrocytes  and  nor¬ 
mal  platelets.  Platelets  counted  by  Pratt’s  method  showed  200,000 
per  c.mm.  (within  normal  limits).  Coagulation  time  by  Lee  and 
White’s  method  was  9  minutes  (normal,  5-8  min.).  The  Wassermann 
test  was  negative  on  two  occasions.  The  serum  was  bile  stained. 

Liver  function  test:  25%  of  500  mgm.  of  phenoltetrachlor- 
phthalein  given  intravenously  was  excreted  in  the  feces  in  24  hours 
(normal,  30-40  per  cent). 

Urine:  May  11  and  17 — Chemical  analysis  showed  bile-|-4-, 
urobilin-t-,  slightest  possible  trace  of  albumin,  no  sugar.  Microscopic 
examination  showed  a  few  leucocytes  and  rare  granular  casts. 

Stools:  May  11,  13  and  19.  Some  were  solid  and  some  were 
liquid  (after  catharsis),  of  a  light  brown  to  brown  color.  Chemical 
analysis  showed  the  presence  of  urobilin  and  urobilinogen,  but  no 
frank  or  occult  blood.  Under  the  microscope  no  undigested  food, 
particles  of  fat,  ova,  parasites  or  Oppler-Boas  bacilli  were  seen. 

Stomach  contents:  May  13,  45  minutes  after  a  test  meal  showed 
a  bile  stained  mucous  fluid  with  food  particles,  having  total  acidity 
per  cent  of  6.  There  was  no  free  hydrochloric  acid.  A  test  for 
lactic  acid  was  slightly  positive. 

Duodenal  contents:  10  cc.  of  cloudy  yellowish  fluid  was  ob¬ 
tained.  Tests  for  lipase  and  trypsin  were  negative.  A  small  amount 
of  amylase  was  present. 

X-rays:  A  gastro-intestinal  series  showed  no  abnormality  ex¬ 
cept  hyperperistalsis. 

Course  in  hospital. — While  the  patient  was  under  observation, 
the  pigmentation  of  the  skin  increased,  especially  on  the  hands  and 
forearms.  The  left  lobe  of  the  liver  became  definitely  larger.  Tym¬ 
pany  appeared  over  the  splenic  area  and  the  edge  of  the  spleen 
could  no  longer  be  felt.  Signs  of  congestion  appeared  at  the  left 
base. 

On  the  morning  of  May  20th,  ten  days  after  entry,  the  patient 
vomited  800  cc.  of  bright  red  blood.  Following  this  he  presented 
the  picture  of  shock.  The  same  night  hematemesis  recurred  and  the 
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patient  passed  large  tarry  stools.  He  failed  gradually  and  died  the 
following  morning. 

During  his  stay  in  the  hospital,  the  patient’s  temperature  was 
normal  except  for  a  single  rise  to  37.8°  Centigrade.  Pulse  rate, 
respiration,  blood  pressure  and  fluid  intake  and  output  were  not 
remarkable.  He  lost  0.4  kgm.  in  weight  during  the  first  week. 

CUNICAL  DIAGNOSIS. — Primary  carcinoma  of  the  liver  with  jaun¬ 
dice  and  splenic  tumor.  Pigmentation  of  the  skin.  Arterio-sclerosis. 
Varices  of  oesophagus,  abdominal  wall  and  scrotum.  Gastric  hem¬ 
orrhage. 

Autopsy,  No.  15-57,  was  performed  4  hours  after  death,  by  Dr. 
J.  Cooke. 

Anatomical  diagnosis:  Hemochromatosis.  Pigmentation  of  the 
skin,  liver,  pancreas  and  bronchial  lymph  nodes;  cirrhosis  of  the  liver; 
primary  carcinoma  of  the  liver  invading  the  portal  vein;  oesophageal 
varices;  hemorrhage  into  stomach  and  intestines;  splenic  tumor  with 
chronic  perisplenitis;  chronic  cholecystitis  with  cholelithiasis;  chronic 
interstitial  pancreatitis;  chronic  pulmonary  tuberculosis  (healed); 
pulmonary  edema;  chronic  nephritis  (slight);  arterio-sclerosis;  some 
atrophy  of  testicles. 

Microscopical  examination  showed  pigment  deposits  in  the  liver, 
spleen,  pancreas,  heart,  kidneys,  and  lymph  nodes,  cirrhosis  of  the 
liver,  chronic  interstitial  fibrosis  of  the  pancreas,  and  .adenocarcinoma 
of  the  liver  with  metastases  to  lymph  nodes. 

CASE  NO.  2.  Hospital  No.  25,194.  Hemochromatosis  without 
pigmentation  of  the  skin. 

F.  O’B.,  American,  aged  40,  single,  came  to  the  University  of 
California  Hospital  on  September  26,  1919,  complaining  of  weakness 
and  vomiting.  He  died  ort  September  27,  1919,  in  diabetic  coma. 

Family  history  was  not  relevant. 

Past  history. — The  patient  was  born  in  San  Francisco  and  de¬ 
voted  himself  to  art.  Between  the  ages  of  23  and  33  he  studied  art 
all  over  the  United  States,  and  after  that  went  to  France  and  Italy 
for  three  years,  returning  after  this  to  the  place  of  his  birth.  He 
was  well  all  his  life  and  did  not  recall  any  diseases  except  a  Neis- 
serian  infection  three  years  before  entry. 

Gastro-intestinal:  The  patient  never  had  any  gastric  or  abdominal 
distress  until  the  present  illness. 

Habits:  Occasionally  he  drank  alcohol. 

Present  illness. — The  patient  had  been  losing  weight  for  two 
to  three  years.  Four  days  prior  to  entry  he  started  vomiting  and 
since  that  time  had  been  unable  to  retain  food  or  liquids.  The 
vomitus  was  yellow  in  color  and  had  a  bitter  taste.  No  other  history 
was  obtainable'  from  the  patient  except  that  he  had  been  mentally 
depressed  since  he  was  unjustly  accused  of  starting  a  fire  in  the 
woods. 

Physical  examination. — (By  the  intern.)  The  patient  was  an 
extremely  emaciated  man,  looking  older  than  his  given  age.  He  was 
not  normal  mentally.  The  skin  showed  no  unusual  pigmentation. 
There  were  enlarged  axillary  lymph  nodes  on  both  sides.  The 
patient  had  very  prominent  features  due  to  emaciation.  The  patient's 
breath  had  an  odor  of  sour  milk.  His  teeth  were  in  poor  condition 


382 


HEMOCHROMATOSIS 


and  the  gingival  margins  showed  retraction.  The  thyroid  was  bare¬ 
ly  palpable.  All  bones  of  the  thorax  were  very  prominent.  The 
lungs  were  normal.  The  heart  was  somewhat  enlarged  to  the  left. 
The  arch  of  the  aorta  was  markedly  widened  and  extended  8  cm.  to 
the  left  in  the  third  interspace.  The  first  sound  was  loud,  rough, 
and  prolonged.  The  second  sound  was  barely  audible  at  the  base. 
There  was  a  suggestion  of  a  diastolic  murmur  over  the  aortic  area. 
The  abdominal  wall  was  thin  and  allowed  the  notched  liver  edge  to 
be  seen;  also  the  outline  of  the  colon  across  the  abdomen.  There 
was  no  tenderness.  The  liver  was  markedly  enlarged,  its  edge  being 
seen  and  felt  5  cm.  below  the  right  costal  margin  and  10  cm.  below 
the  xyphoid  process.  The  spleen  was  not  felt.  All  reflexes  were 
present. 

LABORATORY  FINDINGS 

Urine:  Sept.  27,  showed  light  color  and  specific  gravity,  1.030. 
Chemical  analysis  showed  sugar-(— f— ;  acetone-(--| — diacetic  acid 
-f- f- 1-;  albumin-f +- 1-.  .The  sediment  showed  granular  and  hyaline 
casts. 

Blood:  Sept.  27.  The  plasma  COa  tension  of  the  venous  blood 
was  30  per  cent  by  volume. 

Course  in  Hospital. — On  the  morning  after  entry  the  patient 
became  comatose  and  his  breath  had  the  smell  of  acetone.  At  noon 
Cheyne-Stokes  respiration  was  noted  and  an  hour  later  he  expired. 
During  his  stay  in  the  hospital,  his  temperature  was  subnormal, 
ranging  between  35.4”  and  35.7”  Centigrade.  The  pulse  rate  was 
95  to  122  per  minute  and  the  respiratory  rate,  16  to  25  per  minute. 

Clinical  Impression  (of  the  intern)  :  The  patient  showed  evi¬ 
dence  of  diabetes  mellitus  with  coma  and  aortitis  (probably  luetic). 

Autopsy. — No.  19-143,  was  performed  within  4  hours  after  death 
by  Dr.  G.  Y.  Rusk. 

Anatomical  Diagnosis:  Hemochromatosis;  pigmentation  of  the 
liver,  pancreas,  spleen,  mesenteric  and  aortic  lymph  nodes ;  perilobular 
cirrhosis  of  the  liver;  chronic  fibrous  pancreatitis;  fibrosis  of  the 
mitral  valve;  general  emaciation. 

Microscopical  examination  showed  pigment  deposits  in  the  liver, 
pancreas,  lymph  nodes,  heart,  kidneys,  and  adrenal  glands;  cirrhosis 
of  the  liver;  and  chronic  interstitial  fibrosis  of  the  pancreas. 

CASE  NO.  3.  Hospital  No.  57,704.  Hemochromatosis.  Sexual 
hypoplasia. 

D.  O’L.,  Irish,  aged  53,  married,  was  admitted  to  the  University 
of  California  Hospital  on  November  24,  1926,  complaining  of  weak¬ 
ness,  polydipsia,  polyuria,  and  cramps  in  his  legs.  He  was  dis¬ 
charged  as  markedly  improved  on  January  28,  1927,  and  is  at  pres¬ 
ent  under  observation  in  the  Out-Patient  Department. 

Family  History. — Most  of  the  members  of  the  patient’s  family 
have  had  scant  body  hair.  Otherwise  the  history  was  not  relevant. 

Past  History. — The  patient  was  born  in  Ireland  and  worked 
on  a  farm  until  he  was  27  years  of  age,  when  he  came  to  San  Fran¬ 
cisco  and  did  pick  and  shovel  work  laying  gas  pipes  up  to  four  years 
ago,  when  he  became  a  night  watchman.  He  claims  to  have  had  no 
childhood  disease  and  has  always  been  well,  with  the  exception  of  a 
mild  attack  of  influenza  in  1918  and  an  occasional  sore  throat.  His 
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right  ankle  was  fractured  a  year  ago  and  he  was  incapacitated  for 
two  months.  He  denied  venereal  infections.  His  marriage  at  the  age 
of  39  resulted  in  three  normal  children. 

Systems — Integument:  The  patient  noticed  a  darkening  of  the 
skin  over  his  legs  one  year  ago. 

Head:  The  patient  has  been  quite  deaf  in  both  ears  for  the  past 
12  years  and  occasionally  has  tinnitus  aurium.  He  has  been  treated 
for  pyorrhoea  and  has  had  much  dental  work  done. 

Cardio-respiratory :  There  has  been  some  edema  of  legs  during 
the  last  three  or  four  years. 

Gastro-intestinal :  The  patient  never  had  any  symptoms  refer¬ 
able  to  the  gastro-intestinal  tract  except  for  occasional  diarrhea. 

Neuro-muscular:  He  has  had  occasional  headaches  and  has  suf¬ 
fered  from  cramps  in  his  leg,  coming  on  in  bed,  during  the  past 
eight  or  nine  years.  These  became  much  worse  during  the  month 
before  entry.  For  the  last  three  years  he  has  felt  cold. 

Habits:  The  patient  has  been  drinking  considerable  amounts 
of  strong  alcoholic  beverages,  especially  before  prohibition,  when  he 
used  to  drink  a  glass  of  whiskey  every  morning  before  breakfast. 
His  beard  has  been  scanty  and  he  has  shaved  only  twice  a  week. 

Present  Illness. — About  a  year  ago  the  patient  noticed  dark¬ 
ening  of  the  skin  on  his  legs,  but  felt  perfectly  well  until  two  months 
ago,  when  he  first  noticed  extreme  thirst.  Drinking  of  large  amounts 
of  water  was  followed  by  marked  polyuria  and  nocturia  two  to 
three  times  a  night  during  the  last  two  weeks.  He  noticed  no  in¬ 
crease  in  his  appetite  but  an  enumeration  of  the  things  he  ate  defi¬ 
nitely  indicates  polyphagia.  About  six  weeks  ago  the  patient  became 
aware  of  a  rapidly  increasing  weakness  and  about  the  same  time 
cramps  in  his  legs,  whitfh  he  had  for  eight  or  nine  years,  became  much 
worse.  Approximately  ten  days  before  entry  the  patient  began  to 
feel  mentally  dull  and  drowsy.  He  grew  steadily  worse  until  his  en¬ 
try  to  the  hospital.  During  the  last  six  weeks  he  lost  13.5  kgm.  in 
weight. 

Physical  Examination. — The  patient  was  an  emaciated  man, 
looking  older  than  his  given  age.  His  skin  was  dry  and  scaly.  It 
showed  a  marked  loss  of  weight  and  the  subcutaneous  fat  felt  gran¬ 
ular.  The  legs  showed  a  striking  brown  pigmentation  which  was 
also  present  over  the  back  of  his  hands  (see  Fig.  1).  The  arms, 
face,  and  neck  showed  a  peculiar  grayish,  slaty  discoloration.  The 
mucous  membranes  showed  no  abnormal  pigmentation.  The  hair 
on  the  scalp  was  scant  and  the  eyebrows  were  thin.  Hair  was  totally 
absent  on  the  chest  and  in  the  axillae.  The  pubic  hair  had  a  female 
distribution.  One  lymph  node  1.5  x  1  cm.  in  size  and  several  smaller 
lymph  nodes  were  palpable  in  the  right  axilla,  while  large  bunches 
of  hard,  2x3  cm.,  discrete,  lymph  nodes,  non-adherent  to  the  skin, 
were  felt  in  both  groins.  The  eyes  of  the  patient  were  watery.  The 
pupils  were  small  and  irregular  but  reacted  normally  to  light  and 
accommodation.  The  fundi  showed  increased  white  lines  on  the  ar¬ 
teries.  The  mouth  showed  poor  hygiene  and  pyorrhea  alveolaris. 
The  patient  was  quite  deaf.  The  ear  drums  were  intact  but  showed 
marked  retraction,  especially  on  the  left.  The  chest  exhibited  marked 
wasting  and  the  right  side  was  bulging  anteriorly.  The  lungs  were 
emphysematous.  The  heart  was  moderately  enlarged  to  the  left. 
All  superficial  arteries  were  hardened  and  showed  pulsations  which 
were  very  marked  in  the  neck  and  arms.  The  blood  pressure  was 
96/70. 
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The  abdomen  was  distended  and  the  abdominal  wall  was  thin. 
Four  engorged  branches  of  the  deep  epigastric  veins  were  seen  on 
the  lower  abdomen.  The  liver  was  enormous  in  size  and  its  shape 
and  hard  edge  was  felt  at  the  level  of  the  umbilicus  from  one  flank 
to  the  other.  The  liver  was  not  tender  and  presented  a  smooth  sur¬ 
face.  The  spleen  was  not  palpable,  and  tympany  masked  the  area 
of  splenic  dulness.  No  ascites  could  be  noted. 

The  genitalia  were  small.  The  foreskin  was  inflamed.  On  rectal 
examination  an  extremely  small  atrophic  prostate  was  felt,  the  upper 
limits  pf  which  were  easily  reached.  It  was  elastic  throughout  and 
the  furrow  was  easily  made  out.  The  lateral  sulci  were  very  shallow. 
No  hemorrhoids  were  found.  The  extremities  showed  early  clubbing 
of  the  fingers  virith  cyanotic  finger  nails.  The  second  left  was  a 
“hammer  toe.”  A  few  varicose  veins  were  present  in  both  legs. 

Laboratory  Findings. — Blood.  Nov.  26.  (1)  Formed  elements 

of  the  blood:  Hemoglobin  was  92%  (Sahli);  erythrocytes,  4,030,000 
per  c.mm. ;  leucocytes,  7,400  per  c.mm.,  with  a  normal  differential  count. 

A  smear  showed  nothing  unusual  in  the  appearance  of  erythrocytes 
and  normal  platelets. 

Dec.  21.  A  reticulated  erythrocyte  count  gave  1.5%.  A  fragility 
test  for  red  blood  cells  showed  beginning  hemolysis  at  concentration 
of  0.4%  and  complete  hemolysis  at  concentration  of  0.3%  NaCl. 

Jan.  10.  A  platelet  count  by  the  indirect  method  gave  385,000 
(normal  between  400,000  and  600,000). 

Jan.  14.  Hemoglobin  was  84%  (Sahli);  erythrocytes,  4,800,000; 
leucocytes,  8,600  with  a  normal  differential  count.  Smears  showed 
normal  erythrocytes  and  platelets. 

Jan.  25.  Bleeding  time  was  3%  minutes;  coagulation  time,  IVs 
minutes. 

Nov.  26.  Blood  Wassermann  test  was  negative. 

(2)  Blood  Chemistry — 

Nov.  24.  The  Blood  Sugat  was  0.336.  For  later  determinations 
see  Table  3. 

Dec.  8.  The  icteric  index  was  11. 

Dec.  21.  Blood  serum  CO*;  tension  was  64.7  cc.  bound  as  bicar-  ' 
bonate  per  100  cc.  of  serum.  N.P.N.  was  33.6  mg.;  urea  N.,  15.4  mg.; 
uric  acid,  3.4  mg.;  creatinin,  1  mg.  per  100  cc.  of  blood. 

Dec.  22.  The  icteric  index  was  8.1. 

Jan.  6.  The  blood  cholesterol  was  156.7  mgm.  per  100  cc.;  plasma 
chlorides,  5.97  gm.  per  liter;  serum  protein,  6.5%. 

Urine:  Nov.  24.  On  entry,  sugar  was  -f-f-f  acetone,  -f- f-|- 
diacetic  acid,  none;  urobilin,  -f-;  specific  gravity,  1.016;  albumen,  none. 
On  microscopic  examination  a  few  epithelial  cells  and  amorphous  de¬ 
bris  were  seen.  For  subsequent  urine  analyses  from  the  diabetic 
viewpoint,  see  Table  3. 

Dec.  26.  Hemosiderin  granules  were  demonstrated  in  tail-shaped 
cells  presumably  coming  from  the  kidney  pelvis  after  the  sediment 
was  treated  according  to  the  technic  described  by  Pearl. 

Jan.  15.  Tests  for  melanin  were  negative. 

Jan.  26.  Hemosiderin  was  demonstrated  in  epithelial  cells  of 
the  sediment  by  the  method  of  Mallory  and  Wright  (see  Fig.  4). 

Stools:  Dec.  1.  Nothing  abnormal  was  presented  except  foul 
odor;  urobilin  was  present. 

Basal  Metabolism  Studies: 

Dec.  1— 19.6-I-. 

Dec.  2 — 34.4-1-. 

Dec.  7-19.5-1-. 


Dec.  27— 10.6-f. 
Jan.  13^—  7.5-|-. 
Jan.  28 —  4.1-1-. 
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An  electrocardiogram  on  Dec.  22  showed  a  P-R  interval  of  0.19 
seconds,  approaching  partial  A-V  block;  flattened  Ti,  diphasic  Tj, 
indicating  some  myocardial  abnormality. 

Functional  Teats: 

I.  Fractional  gastric  analysis  on  Nov.  30,  following  an  Ewald 
test  meal,  was  within  normal  limits. 

II.  Roae-Bengal  liver  function  teat: 

Nov.  30.  At  the  end  of  8  minutes,  40%  of  the  dye  was  found  in 
the  blood  (normal  60%). 

At  the  end  of  16  minutes,  reading  not  comparable. 

Jan.  27.  At  the  end  of  8  minutes,  62%  of  the  dye  was  found  in 
the  blood. 

At  the  end  of  16  minutes,  45%  of  the  dye  was  found  in  the  blood. 

These  findings  indicate  no  impairment  of  dye  excretion  on  the 
part  of  the  liver. 

III.  Renal  function  tests: 

A.  Moaenthal  teat,  Dec.  29,  showed  a  fixation  of  the  variation 
of  specific  gravity  to  4  points  (variation  between  1.002  and  1.006). 
The  day  urine  was  twice  the  amount  of  the  night  urine. 

B.  Phenosulphonephthalein  teat,  Dec.  30:  55%  (35%  and  20%) 
of  the  dye  was  excreted  at  the  end  of  two  hours. 


IV. 

Carbohydrate  utilization  testa: 

A. 

Glucose  tolerance  teat,  Jan.  14,  after  80 

gms.  glucose  by 
•!  1 

mouth : 

Time 

Blood  Sugar 

Sugar  in  Urine 

Fasting 

0.187 

—0 

^  hour 

0.246 

—0 

1  hour 

0.320 

+  + 

2  hours 

0.396 

+  +  + 

B. 

Levuloae  tolerance  teat,  Jan.  29,  after  100 

gms.  levulose  by 

mouth. 

Time 

Blood  Sugar 

Sugar  in  Urine 

Fasting 

0.156 

—0 

%  hour 

0.178 

—4) 

1  hour 

0.231 

—0 

2  hours 

0.283 

+ 

X-rays : 

Nov.  27.  Cheat  plate:  Hilus  shadows  are  increased.  There  is 
marked  prominence  of  lung  markings.  The  heart  is  hypertrophied. 
The  arch  is  slightly  widened  and  sclerotic. 

Nov.  30.  Gaatro-inteatinal  series :  The  duodenal  cap  in  the  P.  A. 
view  suggests  spasm ;  otherwise  the  findings  are  negative. 

Dec.  3.  Barium  enema  showed  no  abnormalities. 

Biopsies : 

Nov.  30.  Two  enlarged  lymph  nodes  were  removed  from  the 
left  groin. 

Nov.  30.  A  section  of  skin  was  taken  out  with  a  punch  from  the 
right  leg. 

Dec.  31.  One  enlarged  lymph  node  was  excised  from  right  axilla. 

Jan.  18.  A  section  of  skin  was  dissected  out  from  the  left  leg. 

Pathological  Report  by  Dr.  R.  Millzner  and  Dr.  E.  I.  Bartlett. 

Gross  Pathology:  The  specimen  consists  of  two  lymph  nodes 
from  the  left  groin,  a  small  lymph  node  from  the  right  axilla  and 
two  small  fragments  of  skin  from  the  leg.  The  lymph  nodes  all 
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measure  approximately  1  x  0.5  x  0.5  cm.  Grossly  they  appear  essen¬ 
tially  negative. 

Microscopic  Pathology :  Sections  of  all  the  tissues  were  stained 
for  haemosiderin  and  haemofuscin.  The  sections  of  skin  show  hae- 
mosiderin  granules  present  diffusely  throughout  the  corium.  The 
granules  tend  to  accumulate  in  small  clumps  and  masses  immedi¬ 
ately  beneath  the  epidermis  and  about  the  blood  vessels.  Numerous 
granules  are  present  about  the  coils  and  ducts  of  the  sweat  glands. 
A  few  are  seen  in  the  endothelial  cells  lining  the  smaller  vessels  and 
capillaries  (see  Fig.  2).  The  haemofuscin  is  present  in  rather  coarse 
masses  just  beneath  the  epidermis.  An  occasional  diffusely  scattered 
granule  is  also  seen  (see  Fig.  3). 

Both  the  inguinal  and  axillary  lymph  nodes  show  the  same  pig¬ 
ment  distribution,  although  the  pigment  is  more  abundant  in  the 
former.  The  haemosiderin  appears  chiefly  as  small  scattered  gran¬ 
ules.  These  are  most  abundant  in  the  hyperplastic  endothelial  cells 
lining  the  lymph  sinusoids  and  in  the  reticulum  immediately  beneath 
the  capsule.  Small  amounts  are  also  present  throughout  the  retic¬ 
ulum  of  the  lymph  node.  Occasional  haemosiderin  granules  are 
present  in  the  endothelial  cells  lining  the  blood  vessels  (see  Fig.  5). 
Haemofuscin  is  less  abundant  and  forms  relatively  coarse  granular 
masses.  Most  of  the  haemofuscin  is  scattered  throughout  the  retic¬ 
ulum  of  the  lymph  node.  Small  amounts  are  present  in  the  lining 
cells  of  the  sinusoids  and  beneath  the  capsule  (see  Fig.  6). 

Course  in  Hospital. — The  patient  came  to  the  hospital  in  dia¬ 
betic  acidosis.  The  treatment  of  acidosis  and  subsequent  treatment 
of  diabetes  is  outlined  in  Table  3.  On  the  day  following  admission 
the  patient  became  alert  mentally  and  felt  much  better.  On  the 
fourth  day  after  entry  the  severe  cramps  in  the  legs  which  were  one 
of  his  main  complaints,  went  away.  One  week  after  entry  the  patient 
was  put  on  50  mgm.  of  ephedrine  three  times  a  day  for  the  relief 
of  hypotension,  with  a  resulting  increase  of  10  to  12  mm.  in  his 
systolic  blood  pressure  as  long  as  the  drug  was  given.  Three  weeks 
later  the  ephedrine  was  discontinued.  At  the  end  of  the  first  month 
of  observation  the  pigmentation  of  the  patient’s  skin  was  definitely 
deepened,  especially  over  the  arms  and  neck.  The  size  of  the  liver 
remained  unchanged  during  his  entire  two  months  in  the  hospital. 
He  steadily  gained  in  strength. 

The  temperature  was  normal  most  of  the  time.  On  several  oc¬ 
casions  there  was  a  slight  fever  and  twice  the  temperature  rose  to 
38.2°  Centigrade.  The  pulse  rate  was  between  70  and  90  per  minute. 
Respirations  were  from  15  to  25  per  minute.  The  fluid  intake  de¬ 
creased  from  between  2  to  3.5  liters  to  from  1.5  to  2.5  liters  per  day 
in  less  than  one  month. 

After  discharge  from  the  hospital  the  patient  was  referred  to 
the  Out-Patient  Department  and  at  the  present  writing  has  been 
seen  there  for  three  and  one-half  months  at  weekly  intervals.  For 
metabolic  data  during  this  period  see  Table  4.  During  this  time  the 
patient  adhered  to  his  diet  and  insulin  dosage  with  one  exception, 
when,  for  two  weeks,  he  daily  ate  a  small  extra  sandwich  that  was 
not  covered  by  insulin.  He  reports  a  marked  gain  of  strength  and 
was  permitted  to  resume  his  work  as  night  watchman.  Two  weeks 
after  starting  work  the  patient  developed  some  ankle  edema  at  night 
on  a  cardiac  basis.  This  edema  disappeared  in  two  weeks  with  small 
doses  of  digitalis.  The  patient’s  blood  sugar  level  was  found  to  be 
increased  only  once  coincident  with  his  dietary  transgression,  and  his 
urine  has  remained  sugar  free  except  on  the  above  mentioned  occa¬ 
sion.  The  patient  also  gained  9.5  kgm.  in  weight. 
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Finally,  the  pigmentation  of  the  skin  over  the  legs,  arms,  neck 
and  face  has  definitely  become  lighter  since  his  discharge  from  the 
hospital. 

Clinical  Diagnosis:  Hemochromatosis;  pigmentation  of  the 
skin;  diabetes  mellitus  with  acidosis;  cirrhosis  of  the  liver;  inguinal 
and  axillary  lymphadenopathy ;  sexual  hypoplasia;  arterio-sclerosis ; 
hypotension;  chronic  myocarditis  with  cardiac  hypertrophy;  pul¬ 
monary  emphysema;  pulmonary  osteoarthropathy;  catarrhal  otoscle¬ 
rosis. 

Microscopic  Diagnosis:  Hemochromatosis  with  hemosiderin  and 
hemofuscin  deposits  in  the  skin  and  lymph  nodes. 

DISCUSSION  OP  CASES 
ETIOLOGY  AND  PATHOGENESIS 

The  predisposing  causes  for  hemochromatosis  which  have 
been  advanced  in  the  literature  are  alcoholism,  gastro-intestinal 
disturbances,  and  chronic  copper  poisoning.  The  past  history 
of  the  three  cases  reported  here  show  that  the  use  of  alcohol  is 
the  only  factor  common  to  all.  Moreover,  in  Cases  No.  1  and 
No.  3,  alcohol  was  taken  habitually  and  in  considerable  amounts. 
No  definite  indications  of  chronic  copper  poisoning  were  discov¬ 
ered  in  any  of  the  patients  and  their  occupations  as  jockey, 
artist,  and  piek-and-shovel  laborer,  respectively,  give  one  no 
reason  to  suspect  intimate  contact  with  this  metal,  unless  it  be 
through  the  medium  of  distilled  liquors.  As  far  as  gastro¬ 
intestinal  trouble  is  concerned,  the  absence  of  it  in  the  patients 
under  discussion,  who  were  afflicted  with  such  a  chronic  dis¬ 
ease  involving  to  a  greater  or  lesser  degree  almost  all  organs  of 
the  body,  is,  indeed,  unexpected. 

Four  theories  as  to  the  pathogenesis  of  hemochromatosis 
have  been  advanced.  The  first  theory  recognizes  a  primary  dis¬ 
turbance  of  the  iron  metabolism  of  the  l)ody,  resulting  in  a  re¬ 
tention  of  iron  and  overloading  of  various  organs  with  iron 
pigments.  This  deposition  of  pigments  in  the  viscera  and  skin 
is  held  responsible  for  cirrhosis  of  these  organs,  especially  the 
liver  and  pancreas,  resulting  clinically  in  diabetes  mellitus, 
hypertrophic  cirrhosis  of  the  liver,  and  bronzing  of  the  skin. 

The  second  theory  explains  the  flooding  of  the  body  with 
pigment  on  the  basis  of  excessive  hemolysis  rather  than  a  per¬ 
verted  iron  metabolism.  The  third  and  fourth  theories  put 
forth  diabetes  mellitus  and  cirrhosis  of  the  liver,  respectively, 
as  primary  disturbances  responsible  for  the  clinical  entity. 
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Data  gained  from  study  of  our  cases  and  having  a  bearing 
on  the  pathogenesis  of  hemochromatosis  are  in  complete  accord 
with  the  more  or  less  generally  accepted  metabolic  theory,  while 
one  or  more  of  these  cases  stand  in  direct  conflict  with  the  other 
theories. 

In  the  first  place,  in  two  eases  where  careful  studies  of  the 
blood  were  made,  the  latter  presented  a  perfectly  normal  pic¬ 
ture  and,  in  particular,  no  evidence  of  excessive  hemolysis  or 
increased  activity  on  the  part  of  the  bone  marrow  was  found. 
Furthermore,  in  one  of  our  cases,  diabetes  was  absent  and  in 
two  of  them  cirrhosis  of  the  liver,  while  present,  seemed  to  be 
quite  latent. 

Onset.  The  mode  of  onset  and  time  elapsing  between  the 
first  appearance  of  symptoms  and  admission  of  the  patients  to 
the  hospital  are  of  interest.  In  Case  No.  1,  which  was  compli¬ 
cated  by  primary  carcinoma  of  the  liver  but  did  not  have  dia¬ 
betes,  a  constant  epigastric  pain  following  an  accident  fourteen 
months  prior  to  entry  was  the  first  symptom.  Swelling  and 
tenderness  of  the  liver  appeared  eight  months  later,  and  dur¬ 
ing  the  last  month  before  admission,  weakness,  loss  of  weight, 
and  jaundice  developed.  In  Case  No.  2  only  an  incomplete  his¬ 
tory  was  obtained  in  which  a  loss  of  weight  during  the  last  two 
or  three  years  was  emphasized.  This,  in  connection  with  the 
fact  that  the  patient  came  to  the  hospital  in  diabetic  acidosis 
which  was  shortly  followed  by  coma,  points  to  diabetes  as  the 
feature  of  the  case  which  was  probably  the  first  to  appear. 
Whether  its  onset  was  coincident  with  the  loss  of  weight  is  open 
to  question  because  the  diabetes  associated  with  hemochroma¬ 
tosis  is  usually  of  a  severe  nature  and  runs  a  rapid  down-hill 
course.  In  Case  No.  3  the  disease  was  ushered  in  by  an  increase 
in  pigmentation  of  the  legs,  which  was  noticed  by  the  patient 
one  year  before  entry.  The  classical  symptoms  of  diabetes  ap¬ 
peared  with  great  vehemence  two  months  before  admission,  at 
which  time  the  patient  already  had  acidosis. 

CuNiCAL  Picture.  It  is  convenient  to  discuss  the  clinical 
picture  of  hemochromatosis  by  the  three  main  organs  that  are 
most  conspicuously  involved,  the  skin,  the  pancreas,  and  the 
liver,  but  one  should  not  lose  sight  of  the  fact  that  pigment 
deposits,  to  a  greater  or  lesser  degree,  are  found  in  almost  all 
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tissues  of  the  body  and  may  be  accompanied  by  a  corresponding 
degree  of  damage. 

I.  Pigmentation  of  the  Skin.  It  is  a  very  important  fea¬ 
ture  of  the  disease  from  the  point  of  view  of  clinical  diagnosis, 
which  is  hard  enough  to  make  even  in  the  presence  of  pigmenta¬ 
tion.  This  is  well  shown,  for  instance,  by  the  fact  that  only 
two  out  of  seventeen  cases  of  hemochromatosis  reported  by  Mills 
from  the  Boston  City  Hospital  w'ere  recognized  during  life.  In 
our  own  series  only  the  last  case  was  diagnosed  clinically.  How¬ 
ever,  pigmentation  is  found  in  a  majority  of  cases  and  fre¬ 
quently  is  very  striking.  Two  types  of  pigmentation  of  the  skin 
have  been  described,  one  a  primary  pigmentation  which  is  due 
to  deposits  of  hemosiderin  and  hemofuscin  in  the  skin.  When 
present,  it  lends  to  the  skin  a  peculiar  slaty  hue  in  addition  to 
a  brown  discoloration.  In  some  cases  there  is  also  present  what 
may  be  termed  a  “secondary”  pigmentation  due  to  increased 
amounts  of  melanin  in  the  skin  of  patients  in  whom  the  adrenal 
glands  show  unusually  heavy  deposits  of  hemosiderin.  These 
eases  also  show  a  low  blood  pressure  and  really  are  mild  in¬ 
stances  of  Addison’s  disease  on  the  basis  of  hemochromatosis. 
The  mucus  membranes  in  this  disease  are  free  from  pigmenta¬ 
tion  save  in  a  few  instances  in  which,  in  all  probability,  the  pig¬ 
ment  seen  in  the  mucosae  is  a  part  of  the  already  mentioned  sec¬ 
ondary  melanosis. 

In  Case  No.  1  the  skin  of  the  face  and  hands  was  markedly 
bronzed,  that  of  the  arms  and  legs  being  affected  to  a  lesser  de¬ 
gree.  The  peculiar  slaty  hue  of  the  skin  was  present  and  the 
mucosae  showed  no  discoloration.  Case  No.  2  presented  no  ab¬ 
normal  pigmentation  of  the  skin  or  mucosae. 

Pigmentation  of  the  skin  is  absent  in  a  considerable  pro¬ 
portion  of  undisputed  cases  of  hemochromatosis.  Some  writers 
estimate  it  to  be  absent  in  as  high  as  50  per  cent  of  cases,  but 
this  figure  is  too  high.  The  reason  for  the  failure  of  the  pig¬ 
ments  to  be  deposited  in  the  skin  in  these  eases  is  unknown. 
Dutournier  in  1895  advanced  the  theory  that  pigmentation  of 
the  skin  is  absent  in  cases  which  run  a  very  acute  course,  but 
this  view  is  not  borne  out  by  a  review  of  the  literature.  The 
explanation  probably  lies  in  a  general  variability  of  pigment 
deposits  which  may  spare  even  the  pancreas,  producing  cases 


390 


HEMOCHROMATOSIS 


of  so-called  simple  hemochromatosis,  without  diabetes.  The 
absence  of  pigmentation  of  the  skin  has  no  great  importance 
except  in  so  far  as  diagnosis  of  the  condition  is  made  much 
more  difficult. 

In  Case  No.  3  darkening  of  the  skin  on  the  legs  was  first 
noticed  by  the  patient  a  year  before  entry.  At  the  time  of 
admission  his  legs,  and  to  a  lesser  degree  the  back  of  his  hands, 
were  of  a  dark  brown  color,  while  the  skin  of  the  face  and  arms 
exhibited  the  characteristic  slaty  discoloration  (see  Fig.  1). 
Two  biopsies  were  made  upon  the  skin  of  the  legs  and  largt* 
amounts  of  pigment  demonstrated  by  means  of  special  stains. 
Hemosiderin  in  the  form  of  small  granules  was  present  diffusely 
throughout  the  corium.  In  addition,  small  clumps  of  it  tended 
to  accunudate  immediately  beneath  the  epidermis,  along  the 
blood  vessels,  and  about  the  coils  and  ducts  of  the  sweat  glands. 
A  few  were  also  seen  in  the  endothelial  cells  of  the  smaller  ves¬ 
sels  (see  Fig.  2).  Hemofuscin,  on  the  contrary,  was  present  in 
rather  large  masses  just  under  the  epidermis.  Only  occasion¬ 
ally  could  one  see  some  scattered  granules  of  this  pigment  (see 
Fig.  3). 

A  most  interesting  featiire  of  the  pigmentation  of  the  skin 
is  its  rapid  progress  in  the  two  patients  that  showed  it  while 
under  observation,  and  the  astonishing  fact  of  its  regres.sion  in 
the  second  of  these  cases.  In  Case  No.  1  a  note  regarding  the 
deepening  of  the  color  of  the  skin  was  made  eight  days  after 
admission.  In  Case  No.  3  a  definite  increase  in  pigmentation 
was  noted  at  the  end  of  the  first  month  of  the  patient’s  stay  in 
the  hospital,  and  a  marked  decrease  in  the  intensity  of  this 
pigmentation  observed  after  four  months  of  insulin  therapy. 

TI.  Diabetes  melUtm  and  other  derangements  of  pancre¬ 
atic  function.  Diabetes  is  the  aspect  of  hemochromatosis  which, 
if  present,  is  usually  the  first  to  appear  and  to  compel  the 
patient  to  seek  medical  advice.  It  usiially  occurs  in  a  severe 
form  and  in  the  pre-in.sulin  days  caused  exitus  lethalis  through 
acidosis  and  coma  on  the  average  of  within  a  year  from  the  first 
manifestations  of  diabetes.  Other  functions  of  the  pancreas  are 
but  rarely  impaired,  judging  from  the  cases  reported  in  the  lit¬ 
erature.  Occasionally  faulty  fat  digestion  and  attacks  of  epi¬ 
gastric  pain  are  cited  as  evidence  of  pancreatic  involvement. 
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Fig.  2.  Section  of  skin  in  Case  No.  3  showing  the  diffuse  distribution  of 
small  clumps  of  hemosiderin  granules  which  are  stained  black  b.v  ammonium 
sulphide. 


Fig.  3.  Section  of  skin  in  Case  No.  3.  demonstrating  the  occurrence  of 
liemofuscin  in  large  masses  just  beneath  the  epidermis.  Ilemofuscin  stains 
lirownisb  red  with  carmine. 
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Our  first  case  is  classified  as  simple  hemochromatosis  with¬ 
out  diabetes,  since  the  urine  was  sugar  free  and  there  were  no 
other  diabetic  symptoms  in  the  history,  though  no  blood  sugar 
estimation  or  glucose  tolerance  test  w'ere  performed  as  the  case 
was  diagnosed  only  at  autopsy.  As  far  as  other  tests  of  pan¬ 
creatic  function  are  concerned,  the  examination  of  the  duodenal 
contents  for  ferments  revealed  the  absence  of  trypsin  and  lipase, 
and  the  presence  of  small  amounts  of  amylase.  On  the  other 
hand,  repeated  examinations  failed  to  show  undigested  food  par¬ 
ticles  or  defective  fat  splitting.  Finally,  epigastric  pain  was  an 
early  and  prominent  feature  of  the  case. 

In  Case  No.  2  diabetes  is  the  dominant  feature.  The  patient, 
who  had  been  losing  weight  for  two  years,  came  to  the  hospital 
in  a  state  of  extreme  weakness  and  emaciation  and  with  an 
acetone  breath  after  having  vomited  for  four  days.  To  com¬ 
plete  the  picture  of  diabetes  with  acidosis,  his  urine  was  light 
in  color  with  a  specific  gravity  of  1.030,  and  on  chemical  analy¬ 
sis  gave  strongly  positive  reactions  for  glucose,  acetone,  and 
diaeetic  acid.  At  the  same  time  the  plasma  CO,  tension  of 
venous  blood  was  30  per  cent  by  volume.  True  to  form  for  the 
pre-insulin  days,  he  became  comatose  on  the  day  following  ad¬ 
mission,  his  breathing  changed  to  the  periodic  type,  and  exitus 
followed  shortly.  No  evidence  pertaining  to  the  external  secre¬ 
tion  of  the  pancreas  was  obtained. 

Our  third  case  also  had  as  its  presenting  feature,  diabetes. 
A  historj*  of  extreme  thirst,  polyuria,  polyphagia,  weakness,  and 
marked  loss  of  weight  during  the  two  months  before  admission, 
coupled  with  a  sudden  onset  of  these  symptoms  and  a  definite 
drowsiness  during  the  last  ten  days  indicate  the  severity  of  the 
ease.  In  addition,  we  have  the  blood  sugar  level,  which  was 
0.336  per  cent,  and  the  urine,  which  was  light  in  color,  had  a 
specific  gravity  of  1.016,  and  showed  much  glucose  and  consid¬ 
erable  amounts  of  acetone.  Moreover,  the  glucose  tolerance  test 
showed  a  typical,  steadily  rising  diabetic  curve  that  reached 
0.396  per  cent^  at  the  end  of  two  hours,  and  demonstrates  a  high 
kidney  threshold  for  glucose  by  the  fact  that  there  was  no  sugar 
in  the  urine  with  a  blood  sugar  of  0.246  per  cent  thirty  minutes 
after  the  ingestion  of  80  gm.  of  glucose  (1.7  gm.  per  kgm.  of 
body  weight).  The  results  with  insulin  therapy  are  discussed 
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elsewhere.  The  basal  metabolic  rate  in  our  patient  was  found 
to  be  19.6  per  cent  plus  and  34.4  per  cent  plus  on  two  successive 
daj-s  shortly  after  entry.  This  is,  according  to  DuBois,  quite 
unusual  for  severe  diabetes  as  in  these  cases  the  basal  metabolic 
rate  is  lowered  in  proportion  to  the  degree  of  emaciation,  and  in 
extreme  cases  may  be  30  to  40  per  cent  below  average.  Such 
high  figures  for  the  basal  metabolic  rate  in  our  case  were  the 
more  unexpected  because  clinically  the  general  appearance  of  the 
patient  (dry  skin,  sparce  body  bair,  thin  eyebrows,  etc.),  was 
rather  suggestive  of  hypothyroidism.  An  interesting  speculation 
suggests  itself  in  the  light  of  the  work  of  Foster  and  Woodrow, 
who  describe  a  new  pancreatic  hoi*mone  that  acts  as  an  inhibi¬ 
tory  agent  for  the  anaerobic  lactic  acid  formation  in  the  muscles 
of  the  body.  Since  the  basal  metabolism  of  animals  is,  in  large 
part,  the  recovery  from  the  resting  lactic  acid  production  of 
their  muscles,  this  new  hormone  might  control  the  basal  metabo¬ 
lism.  In  hemochromatosis  where  we  have  extensive  sclerosis 
of  the  pancreas,  the  production  of  this  hormone  possibly  can  be 
reduced,  as  is  that  of  insulin,  so  that  the  inhibition  of  resting 
lactic  acid  formation  and  recovery  from  it  is  removed  with  a 
resulting  increase  in  the  basal  metabolism. 

Duodenal  contents  were  examined  for  ferments  of  the  ex¬ 
ternal  secretion  of  the  pancreas  and  found  to  contain  trypsin 
and  amylase.  No  undigested  food  particles  or  unsplit  fats  were 
found  in  the  stools. 

III.  Cirrhosis  of  the  liver.  Hepatic  cirrhosis  is  invariably 
present  in  hemochromatosis.  Clinically,  it  is  usually  shown  by 
marked  enlargement  of  the  liver,  but  as  a  rule  there  are  no 
symptoms  of  hepatic  insufficiency  or  portal  obstruction.  The 
current  explanation  of  this  is  that  diabetic  acidosis  usiially 
brings  about  a  fatal  termination,  before  cirrhosis  has  advanced 
far  enough. 

It  is,  therefore,  of  special  interest  to  analyze  the  data  hav¬ 
ing  a  bearing  on  liver  dysfunction  in  our  first  case,  in  which 
no  diabetes  was  present,  though  the  presence  of  a  primary  car¬ 
cinoma  of  the  liver  is  apt  to  make  some  of  the  findings  uncertain 
as  to  their  origin. 

The  patient  noticed  swelling  and  tenderness  of  the  liver  six 
months  before  coming  to  the  hospital.  At  entry  the  liver  was 
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found  to  be  large  and  hard  but  its  surface  was  smooth.  During 
his  stay  in  the  hospital,  a  progressive  enlargement  of  the  left 
lobe  of  the  liver  was  noted.  So  far  the  findings  fit  perfectly  into 
the  picture  of  uncomplicated  hemochromatosis,  especially  the 
disproportionate  enlargement  of  the  left  lobe  of  the  liver  which 
is  very  typical  of  this  condition. 

At  the  time  of  admission  the  patient  had  an  hepatic  facies 
and  was  moderately  jaundiced.  It  is  reasonable  to  suppose  that 
the  onset  of  jaundice  dates  back  three  weeks  prior  to  entry  since 
at  that  time  the  patient,  w'ho  was  not  aware  of  the  yellow  dis¬ 
coloration  of  his  sclerae  and  skin,  noticed  that  his  \irine  became 
dark.  On  the  laboratory  side  we  have  bile  stained  serum  and 
the  presence  of  bile  and  urobilin  in  the  urine.  The  jaundice  did 
not  perceptively  deepen  during  the  patient’s  sojourn  in  the  hos¬ 
pital.  Jaundice  is  very  unusual  in  typical  hemochromatosis  but 
is  present  to  a  slight  degree  in  about  30  per  cent  of  eases  of 
portal  cirrhosis*,  and  it  must  be  kept  in  mind  that  the  absence 
of  diabetes  in  this  case  has  presumably  permitted  the  hepatic 
cirrhosis  to  progress  farther  than  is  usual  in  hemochromatosis. 
On  the  other  hand,  55  per  cent  of  primary  carcinomata  of  the 
liver  show  moderate  icterus,  so  that  its  occurrence  in  our  patient 
may  be  due  to  either  condition,  with  the  statistics  being  about  2 
to  1  in  favor  of  the  malignancy  as  the  cause  for  jaundice.  Hemo¬ 
lytic  jaundice  is  ruled  out  by  normal  blood  findings. 

In  contrast  to  the  usual  latency  of  hepatic  cirrhosis  in  hemo¬ 
chromatosis,  the  signs  of  portal  obstruction  in  this  case  were  pro¬ 
nounced  but  were  accounted  for  at  autopsy  by  invasion  of  the 
portal  vein  by  the  cancerous  growth.  The  spleen  was  markedly 
enlarged.  Also,  a  well  developed  compensatory  circulation  wa.s 
established  as  shown  by  the  enlargement  of  a  number  of  subcu¬ 
taneous  veins,  namely,  the  superficial  epigastric,  superior  epi- 
ga.stric,  thoraco-epigastric,  inguinal  branches  of  the  deep  epi¬ 
gastric,  and  scrotal  veins.  The  fact  that  deeper  venous  anas¬ 
tomoses  were  also  utilized  for  purposes  of  collateral  circulation 
is  proven  by  the  fatal  hemorrhage  from  esophageal  varices  in 
this  case,  indicating  that  the  left  coronary  vein  of  the  stomach 
was  one  of  the  important  new  channels. 

•  These  figures  are  taken  from  Rolleston’s  report  of  207  eases,  quoted  b.v  Sir 
William  Osier  In  “The  Principles  and  Practice  of  Medicine.’’ 
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Among  other  functions  of  the  liver,  the  ability  of  this  organ 
to  excrete  dyes  was  tested  with  phenoltetrachlorphthalein  and 
was  found  to  be  impaired  as  only  25  per  cent  of  the  dye  instead 
of  the  normal  30  to  40  per  cent  was  recovered  in  the  stools.  The 
somewhat  prolonged  coagulation  time  of  the  blood  was  probably 
due  to  .iaundice.  The  manufacture  of  bile  was  undisturbed,  as 
shown  by  examination  of  the  feces. 

In  Case  No.  2  the  hepatic  cirrhosis  was  entirely  latent.  Its 
presence  was  revealed  only  by  a  considerably  enlarged  liver,  the 
edge  of  which  was  felt  in  the  mid-line  10  cm.  below  the  xiphoid 
process.  No  function  tests  were  carried  out  because  the  patient 
died  in  less  than  twenty-four  hours  after  entry. 

The  clinical  investigation  of  liver  damage  in  Case  No.  3  is 
of  particular  interest,  first,  because  this  is  in  every  respect  a 
classical  case  of  hemochromatosis,  and,  second,  because  time  and 
circumstances  have  permitted  the  application  of  all  modern 
methods  \ised  for  investigation  of  functional  disturbances  of  the 
liver.  Clinically,  the  patient  had  hepatic  facies  (prominence  of 
the  facial  bones,  a  muddy  complexion,  dilated  venules,  especially 
over  the  nose,  and  watery  eyes).  The  liver  was  greatly  enlarged, 
hard  and  smooth.  The  only  indication  of  portal  obstruction  was 
some  enlargement  of  the  superficial  epigastric  veins. 

We  now  come  to  the  consideration  of  the  various  laboratory 
tests  throwing  some  light  directly  or  indirectly  on  the  functional 
status  of  the  liver.  Analysis  of  the  feces  showed  that  bile  was 
manufactured  by  the  liver  and  delivered  into  the  intestine  in 
sufficient  quantities  to  insure  normal  digestion.  At  the  same 
time,  the  presence  of  urobilin  in  the  urine  and  the  small  but 
definite  rise  in  the  icteric  index,  even  in  the  absence  of  clinical 
.iaundice,  indicated  some  biliary  retention.  The  possibility  that 
the  increased  amount  of  urobilin  in  the  blood  and  tirine  was 
due  to  excessive  hemolysis  was  refuted  by  normal  blood  findings. 
The  red  blood  cells  were  of  normal  fragility  and  showed  no  in¬ 
creased  bone  marrow  activity,  as  judged  by  the  per  cent  of 
reticulated  cells  and  the  absence  of  strippling  or  immature 
forms.  The  platelets  were  also  present  in  normal  numbers. 

A  normal  cholesterol  content  of  the  blood  suggests  that  no 
serious  injury  had  been  suffered  by  the  ability  of  the  liver  to 
eliminate  this  product  through  the  bile  channels. 
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We  have  reasons  to  believe  that  the  blood  sugar  regulating 
mechanism  of  the  liver  had  been  markedly  impaired  in  this  case. 
Efforts  to  prove  this  point  will  be  made  in  the  discussion  on 
insulin  therapy.  On  the  other  hand,  by  comparing  the  glucose 
and  levulose  tolerance  curves,  the  ability  of  the  liver  to  handle 
levulose  better  than  glucose  was  still  present,  at  least  to  some 
degree  (see  Chart  No.  1). 


of  80  gni.  (1.7  gm.  per  kgni.  of  Imdy  woighti  of  glucose  with  a  fasting  sugar 
content  of  187  ingtn.  |H>r  100  cc.  of  blood  and  of  1(M»  gm.  (2  gm.  per  kgm.  of 
body  weight)  of  levulose  with  a  fasting  sugar  content  of  1.7C  mgm.  per  100  cc. 
of  blond. 

The  dye  excreting  ability  of  the  liver  was  tested  by  the 
Rose-Bengal  method  and  found  only  slightly  impaired.  Fibrino¬ 
gen  production  was  sufficient,  as  shown  by  the  normal  bleeding 
and  coagulation  time.  No  abnormalities  of  liver  activity  in 
regard  to  protein  metabolism  and  especially  urea  formation 
were  found,  as  shown  by  the  normal  non-protein  nitrogen  par¬ 
tition  of  the  blood.  The  level  of  serum  proteins  which  is  depend¬ 
ent  on  the  liver  was  also  found  to  be  normal. 

Other  M.4nife.stations  op  Hemochromatosis.  Among  or¬ 
gans  not  yet  discussed,  the  kidnej’s,  the  heart,  the  gastro-intes- 
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final  tract,  the  adrenal  glands,  the  gonads,  and  the  lymphatic 
system,  are  the  ones  in  which  considerable  pigment  deposits  have 
been  found.  It  is  of  .some  interest,  therefore,  to  look  for  possible 
clinical  manifestations  of  such  pigmentation  in  the  organs  men¬ 
tioned  above.  In  regard  to  the  urinary  system  in  our  first  case, 
we  have  a  history  of  colicky  pains  in  the  lower  abdomen  radiat¬ 
ing  into  the  testicles.  The  urine  showed  a  faint  trace  of  albumen 
and,  under  the  microscope,  a  few  pus  cells  and  rare  granular 
casts  W'ere  seen,  but  this  was  possibly  due  to  jaundice.  In  the 
second  case  the  only  positive  findings  were  a  heavy  trace  of 
albumen  and  granular  and  hyaline  ca.ses  in  the  urine,  but  the 
patient  was  in  extremis  and  this  very  likely  accounted  for  these 
findings.  In  our  third  ease  the  urine  betrayed  no  renal  impair¬ 
ment  but  tailed  cells  presumably  coming  from  the  kidney  pelvis 
were  demonstrated  with  special  staining  methods  to  be  filled 
with  hemosiderin  granules  (see  Fig.  4).  The  Mosenthal  test 


Fig.  4.  Urine  sediment  In  Case  No.  3  with  tall  shaped  cells  from  the 
kldne.v  pelvis,  many  of  which  show  hemosiderin  granules  after  treatment  with 
ammonium  sulphide. 


showed  some  fixation  of  specific  gravity,  probably  accounted  for 
by  the  presence  of  arteriosclerosis,  while  the  phenolsulphonph- 
thalein  test  and  the  non-protein  nitrogen  content  of  the  blood 
were  normal.  So  we  can  conclude  that  no  marked  impairment  of 
renal  function  took  place  in  any  of  thejthree  cases  even  though 
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pigment  deposits  in  the  kidneys  of  the  third  case  were  demon¬ 
strated  during  life. 


The  eardio-vascular  system  also  presented  no  findings  which 
could  be  attributed  directly  to  hemochromatosis.  The  first 
patient  complained  of  dyspnea  on  exertion  and  sharp  precordial 
pains  for  three  weeks  prior  to  entry.  He  also  had  some  arterio¬ 
sclerosis.  The  second  patient  had  some  enlargement  of  the  heart 
and  physical  signs  of  aortitis.  Our  third  patient  also  had  some 
enlargement  of  the  heart,  arteriosclerosis  of  the  arch  and  all 
peripheral  arteries,  and  evidence  of  myocardial  abnormality  in 
the  electrocardiogram. 


The  ga.stro-intestinal  tract  was  studied  from  the  clinical, 
laboratory  and  roentgenologic  standpoint  in  Cases  No.  1  and  No. 
3.  Achlorhydria,  with  coincident  gastric  hyperperistalsis  were 
the  only  positive  findings  in  the  first  case.  In  our  third  case  the 
gastro-intestinal  tract  was  found  to  be  normal  in  every  way. 

Several  instances  of  marked  pigment  cirrhosis  of  the 
adrenal  glands  with  the  clinical  picture  of  a  mild  Addison’s  dis¬ 
ease  in  cases  of  hemochromatosis  are  described  in  tbe  literature. 
Of  the  four  principal  symptoms  of  Addison’s  disease,  weakness, 
low  blood  pressure,  melanosis,  and  gastro-intestinal  disturbances, 
only  the  first  wa.s  present  in  Case  No.  1  and  Case  No.  3,  but  in 
both  instances  could  be  accounted  for  on  some  other  basis.  Low 
blood  pressure  was  found  in  our  third  case  but  no  melanosis  of 
the  skin  or  the  presence  of  melanin  in  the  urine  could  be  de¬ 
tected.  We  already  have  had  occasion  to  comment  on  the  free- 
dotn  of  our  patients  from  ga.stro-intestinal  symptoms.  On  the 
whole,  we  may  conclude  that  no  marked  involvement  of  the 
adrenals  was  present  in  any  of  these  cases  although  the  weak¬ 
ness  and  hypotension  in  Case  No.  3  could  l)e  regarded  as  pos¬ 
sible  early  symptoms  of  hypoadrenalism. 

Enlargement  of  the  axillary  and  inguinal  lymph  nodes 
was  found  in  Cases  No.  1  and  No.  *1,  and  axillary  lymphad- 
enopathy  alone  in  Ca.se  No.  2.  In  our  third  case  two  lymph 
nodes  from  the  groin  and  one  from  the  axilla  were  removed 
during  life  and  the  presence  of  both  pigments  in  abundance  was 
demonstrated  by  special  staining.  As  in  the  skin,  the  hemo¬ 
siderin  appeared  chiefly  as  small  scattered  granules  which  were^ 
most  abundant  in  the  |jyperpla.stic  endothelial  cells  lining  the 


ALTHAUSEN  AND  KERR  399 


lymph  siiuiHoidK  and  in  the  reticulum  immediately  under  the 
capsule.  Small  amounts  were  also  present  throughout  the  lymph 
nodes,  with  occasional  hemosiderin  granules  in  the  endothelial 
cells  lining  the  blood  vessels  (see  Fig.  5).  Hemofusein  formed 
relatively  large  granular  masses.  More  of  the  hemofusein  was 
.scattered  throughout  the  lymph  nodes  and  small  amounts  of  it 
were  present  in  the  lining  cells  of  the  sinusoids  and  beneath 
the  capsule  (see  Fig.  6).  Whether  the  pigment  deposits  are  re¬ 
sponsible  for  the  lymphadenopathy  is,  of  course,  open  to 
.speculation. 

Sexual  hypoplasia  was  a  feature  of  considerable  interest  in 
Cases  No.  1  and  No.  3.  In  the  first  case  there  was  merely  some 
atrophy  of  the  testes  which  was  found  at  necropsy.  In  Case  No. 


Klg.  {>.  Section  of  lymph  node  In  Case  Iso.  3  with  accumulations  of  hemo 
siderin  (showing  in  black)  near  a  lymph  sinus  immediately  under  the  capsule 


3  the  patient  gave  a  history  of  scant  body  hair  in  his  family. 
He  married  at  the  age  of  39  and  had  three  children.  Five  months 
before  entry  he  became  impotent.  The  hair  on  his  scalp  and 
face  was  scant  (he  shaved  only  twice  a  week).  The  eyebrows 
were  thin.  His  chest,  axillae  and  extremities  w'ere  totally  devoid 
of  hair.  The  pubic  hair  distribution  was  of  the  female  type.  The 
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Flu.  »!.  Section  of  lymph  node  In  Case  No.  o  showing  brownish-red  highly  refraetlle  granular  masses  of  hemofuscln. 
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penis  and  testes  were  hypoplastic  and  the  prostate  very  small 
and  atrophic. 

A  review  o£  the  literature  for  the  past  ten  years  shows  that 
among  fourty-four  reported  cases  of  hemochromatosis,  sexual 
hypoplasia  was  met  w^ith  in  three  cases.  The  salient  features  of 
these  cases  will  be  given  now.  Howard  and  Stevens  report  a 
case  of  hemochromatosis  in  a  man  aged  54  who  had  a  light  beard 
and  moustache,  and  very  sparse  pubic  hair.  His  genitalia  and 
prostate  were  small,  and  the  testicles  w'ere  found  to  be  atrophied 
on  post-mortem  examination.  The  man  was  the  father  of  two 
children.  Marsh  describes  a  young  man  of  28  with  hemochro¬ 
matosis  who  gave  the  history  of  becoming  impotent  at  the  age  of 
17  though  previously  he  was  able  to  perform  coitus.  He  had  a 
feminine  type  of  figure  and  only  a  few  fine  hairs  on  the  face  so 
that  he  never  had  to  shave.  There  were  only  a  few  hairs  in  the 
axillae  and  his  pubic  hair  was  very  “sparse  and  of  the  female 
type.  *  Both  testes  were  small,  as  was  the  prostate.  Finally, 
Hirsh,  in  giving  the  history  of  a  case  of  hemochromatosis  in  a 
man  aged  49  who  had  seven  children,  mentions  very  sparse  soft 
hair  on  the  chin  with  no  further  evidence  of  a  beard,  complete 
absence  of  hair  from  the  axillae,  and  very  little  pubic  hair  of 
female  distribution.  The  penis  in  this  case  was  hypoplastic 
with  a  small  left  testicle  and  right  sided  cryptochism. 

In  all  four  cases  we  have  evidence  of  formerly  normal  sex¬ 
ual  activity  and,  therefore,  are  justified  in  considering  the  sexual 
hypoplasia  as  accjuired  and  probably  due  directly  or  indirectly 
to  hemochromatosis. 

Primary  Carcinoma  of  the  Liver.  The  relative  freqiiency 
of  primary  carcinoma  of  the  liver  in  hemochromatosis  has  been 
commented  upon  by  several  authors.  Dumphy  mentioned  three 
cases  of  it  in  this  condition  between  1921  and  1924.  Stew^art, 
in  1922,  collected  five  similar  cases.  Out  of  .seventeen  eases  of 
hemochromatosis  reported  by  Mills,  three  had  primary  carci¬ 
noma  of  the  liver.  Finally  one  of  the  three  cases  reported  here 
also  showed  it.  The  current  explanation  of  this  frequency  is 
that  a  continuous  necrosis  and  regeneration  of  liver  cells,  which 
is  known  to  occur  in  cirrhosis  of  hemochromatosis,  finally  leads 
to  an  escape  of  some  cells  beyond  the  agencies  controlling  normal 
growth  with  a  resulting  cai’cinoraa.  The  incidence  of  primary 
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carcinoma  of  the  liver  is  also  high  in  simple  portal  cirrhosis. 
For  example,  Stewart  found  it  in  four  out  of  a  total  of  149 
cases  of  portal  cirrhosis  of  the  liver  which  came  to  necropsy, 
making  2.7  per  cent.  Including  four  other  ca.ses  of  primary 
carcinoma  of  the  liver,  there  were  altogether  8  cases  in  6,000 
autopsies  at  the  Leeds  General  Infirmary,  which  gives  a  general 
incidence  in  this  series  of  0.13  per  cent.  The  occurrence  of  this 
condition  in  cirrhosis  of  hemochromatosis  is  evidently  even 
higher  than  in  simple  portal  cirrhosis,  as  at  least  12  cases  liave 
been  reported  in  a  total  of  128  cases  of  this  disease,  or  9.1  per 
cent  of  all  reported  cases.  The  reason  for  this  probably  lies  in 
the  additional  irritation  produced  by  the  presence  of  large 
amounts  of  pigment  in  the  liver  cells. 

Results  of  Insulin  Therapy  in  Hemochromatosis.  Diji- 
betes  mellitus  in  hemochromatosis,  with  the  exception  of  a  few 
eases  where  it  is  absent,  is  always  the  factor  which  brijigs  the 
jiatient  to  the  doctor,  occupies  the  foreground  in  the  clinical 
picture  as  long  as  the  disease  lasts,  and  has  so  far  proven  to  be 
lethal  in  all  cases  where  it  occurred.  It  is.  therefore,  of  great 
interest  to  see  what  insulin  therapy  can  do  in  hemochromatosis, 
in  what  way  it  will  modify  the  clinical  picture,  and  what  influ¬ 
ence  it  will  have  on  the  prognosis  of  the  disease  which  heretofore 
has  been  so  grave.  The  rarity  of  hemochromatosis  still  enhances 
the  interest  attached  to  its  study  because  it  is  the  investigation 
of  the  unusual  in  clinical  medicine  that  is  apt  to  throw  new  light 
on  the  fundamental  principles  of  physiology  involved  in  the 
functioning  of  the  aflfected  organs.  A  careful  search  of  the  lit¬ 
erature  yielded  four  cases  of  hemochromatosis  in  which  insulin 
was  given.  The  facts  related  to  insulin  therapy  in  these  east's 
are  briefly  given  below. 

The  first  two  eases  were  reported  by  F.  Hirsh  from  the  Von 
Jaksche  Klinik  in  Prague.  The  first  patient  presented  a  typical 
picture  of  hemochromatosis  and  was  in  acidosis  when  admitted. 
He  had  had  diabetic  symptoms  for  six  weeks  previous  to  entry. 
The  urine  contained  3.6  per  cent  of  glucose  and  gave  a  strongly 
jiositive  reaction  for  acetone  and  diacetie  acid.  The  blood  sugar 
was  0.660  per  cent.  On  entry  the  patient  was  given  50  units  of 
“  Pankreashormon  ‘Norgine’  ”  intravenously  and  subcutane¬ 
ously,  and  this  was  covered  by  a  sufficient  amount  of  levulose  by 
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mouth.  Later  on  the  same  day  he  received  150  units  of  insulin 
in  small  doses.  On  the  second  day  the  patient’s  urine  contained 
4  per  cent  of  glucose  and  showed  a  trace  of  acetone,  but  no 
diacetic  acid.  At  9  a.  m.  he  was  given  50  units  of  insulin  fol¬ 
lowed  by  50  gm.  of  glucose  and  50  gm.  of  levulose.  The  patient 
had  been  anuric  since  morning.  On  the  morning  of  the  third 
day  the  patient  had  a  strong  odor  of  acetone  on  his  breath.  H(' 
developed  pulmonary  edema  and  expired  at  9:35  a.  m.  The 
second  case  of  Hirsh  was  admitted  in  coma.  The  patient  had 
hemochromatosis  and  was  known  to  have  had  diabetes  for  three 
years.  He  received  insulin  on  the  outside  for  a  short  time  but 
became  worse  six  weeks  prior  to  entry.  On  admission  the  patient 
was  given  100  units  of  insulin  (Wellcome)  and  160  gm.  of  glu¬ 
cose.  On  the  next  day  the  patient’s  blood  sugar  was  0.561  per 
cent.  He  was  again  given  insulin  in  large  doses,  but  died  that 
afternoon.  The  diagnosis  of  hemochromato.sis  in  each  case  was 
confirmed  by  necropsy. 

The  report  of  the  third  case  comes  from  Sanguinetti  in 
Italy  and  contains  a  detailed  account  of  treatment  of  a  ca.se  of 
hemochromatosis  with  insulin  over  a  period  of  eleven  days.  The 
diagnosis  of  diabetes  was  made  in  1923.  In  spite  of  dietetic 
treatment  the  diabetes  was  progressing  and  in  October,  1925, 
diacetic  acid  was  found  in  the  patient’s  urine.  At  the  end  of 
November,  1925,  the  patient  came  under  the  observation  of  Dr. 
Sanguinetti.  Table  No.  1  summarizes  the  important  findings  and 
follows  the  progress  of  the  case  as  far  as  reported. 

The  author  discusses  his  case  from  the  angle  of  a  disso¬ 
ciated  action  of  insulin  and  comes  to  a  negative  conclusion. 

The  fourth  case  was  reported  by  Hernandez  and  Benaros 
from  Buenos  Aires  and  contains  a  record  of  insiilin  therapy  over 
a  period  of  six  weeks  in  a  ease  of  hemochromatosis.  In  this  case 
symptoms  of  diabetes  were  first  noticed,  in  a  patient  aged  37, 
in  February,  1925.  On  March  23,  1925,  the  patient  entered  the 
hospital  in  a  state  of  what  the  authors  call  “diabetic  pre-coma” 
with  drowsiness  and  Kussmaul  breathing.  The  urine  at  entry 
gave  strongly  positive  tests  for  glucose,  acetone  and  diacetic 
acid.  The  patient  was  put  on  a  non-weighed  low  caloric,  low' 
protein,  high  carbohydrate,  and  fat-free  diet.  The  insulin 
dosage  and  urinary  findings  are  given  in  Table  No.  2.  Appar- 
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ently  no  blood  sugar  determinations  were  made  at  any  time. 

The  authors  state  that  the  patient  fell  into  acidosis  two 
more  times.  In  the  discussion  of  the  case  they  emphasize  the 
gravity  of  diabetes  as  evidenced  by  the  rapid  progress,  marked 
tendency  to  acidosis  and  rebelliousness  to  dietetic  and  insulin 
treatment. 

The  outcome  of  the  two  German  cases  of  hemochromatosis, 
when  compared  to  the  mortality  per  cent  of  simple  diabetic  coma 
treated  with  insulin,  tends  to  indicate  that  in  this  condition  the 
outlook  is  much  less  favorable  w’hen  the  stage  of  coma  has  been 
reached.  However,  more  cases  of  this  kind  must  be  observed 
before  definite  conclusions  can  be  drawn. 

The  Italian  case,  which  as  the  output  of  265  gm.  of  glucose 
in  the  urine  on  a  total  of  158  gm.  of  available  carbohydrate  in 
the  diet  show’s,  is  one  of  so-called  “total  diabetes”  and  illustrates 
very  well  the  severity  of  diabetes  in  hemochromatosis.  From  the 
standpoint  of  insulin  therapy,  this  case  demonstrates  that,  as  far 
as  the  saving  of  life  of  the  patient  in  acidosis  of  hemochromatosis 
is  concerned,  insulin  is  as  effective  as  it  is  in  that  of  simple  dia¬ 
betes.  In  the  light  of  facts  learned  from  the  study  of  our  own 
case,  it  is  unfortunate  that,  as  far  as  the  report  goes,  no  attempt 
was  made  to  bring  the  blood  sugar  down  to  a  normal  level. 

The  Argentine  case  supports  all  conclusions  which  we  felt 
justified  in  drawing  from  the  Italian  case  in  regard  to  diabetes 
in  hemochromatosis:  In  addition  there  was  a  marked  tendency 
to  acidosis.  It  is  true  that  the  patient  has  not  been  on  a  weighed 
diet  and  no  blood  sugar  determinations  were  made  to  serve  as  a 
guide  in  treatment,  so  that  it  is  impossible  for  us  to  evaluate 
exactly  this  tendency  to  acidosis.  But,  assuming  that  the 
authors  had  considerable  experience  in  the  treatment  of  diabetes 
with  insulin'  under  these  conditions,  it  seems  safe  to  accept  their 
statement  as  to  the  existence  of  such  a  tendency  in  the  reported 
case. 

Turning  now  to  our  own  case,  we  see  that  the  acidosis  was 
easily  controlled  by  100  units  of  insulin  and  800  ce.  of  orange 
juice  containing  80  gm.  of  sugar  divided  into  four  doses  (see 
Table  No.  3).  Six  hours  after  entry  the  patient  had  an  insulin 
reaction  and  his  urine  was  free  from  sugar  and  acetone  bodies. 
On  the  other  hand,  serious  difficulties  were  encountered  in  trying 
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TABLE  I 

Diabetic  table  i.v  Sanouinetti’s  case  of  hemochromatosis. 


TABLE  II 

Diabf.tic  table  IX  the  case  of  Herxaxdez  and  Bexaros. 


Units 

of 

Insulin 

Olueose,  gm. 

80 

100 

100 

100 

70 

20 

Glycosuria 

in 

Per  Cent 

Acetone 

in 

Urine 

8.. 5% 

+  +  + 

4.6% 

+ 

3.0% 

"o 

0.33% 

"o’ 

Later  glycosuria  disappeared  altoRether.  Ihen  the  patient  committed  some  dietary  ip 
discretions  following  which  he  relapsed  into  a  state  of  pre-eoma  with  the  following  findings 
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to  bring  the  blood  sugar  down  to  the  normal  level  because 
extreme  reductions  in  the  sugar  content  of  the  blood  took  place 
as  soon  as  the  normal  level  was  approached  by  increasing  the 
insulin  dosage  or  decreasing  the  total  available  glucose  value  of 
the  diet,  and  sometimes  without  any  apparent  reason.  For  in¬ 
stance,  at  one  time  the  patient,  after  being  for  three  days  on  a 
diet  of  145  gm.  and  for  two  days  on  one  of  140.6  gm.  and  of 
160.6  gm.  of  available  carbohydrate  and  48  units  of  insulin 
(given  in  3  doses,  20,  10,  18),  had  a  fasting  blood  sugar  of  0.272 
per  cent.  The  following  day  the  insulin  was  increased  to  63 
units  (given  in  four  doses,  16,  16,  11  and  20),  but  that  after¬ 
noon  after  only  32  units  were  given  instead  of  the  usual  30,  the 
patient  had  a  very  severe  insulin  reaction  during  v/hich  his 
blood  sugar  was  found  to  be  only  0.016  per  cent.  Corresponding 
to  the  sharp  falls  in  the  blood  sugar  level,  we  also  have  sudden 
elevations  of  the  same.  For  example,  at  one  time  the  patient, 
after  being  on  a  diet  of  128.5  gm.  of  available  carbohydrate  with 
45  units  of  insulin  for  four  days,  had  a  very  severe  insulin  re¬ 
action  after  his  carbohydrate  intake  was  decreased  by  20  gm. 
for  one  day.  During  this  reaction  710  cc.  of  orange  juice  con¬ 
taining  71  gm.  of  glucose  had  to  be  given,  and  the  next  morning 
the  blood  sugar  was  found  to  be  0.317  per  cent.  It  is  also  of 
interest  to  note  here  that  only  four  days  prior  to  this  insulin 
reaction  the  patient’s  blood  sugar  was  0.275  and  that  only  on 
the  preceding  day  his  urine  gave  a  moderately  positive  test  for 
sugar.  Moreover,  the  next  day  after  the  blood  sugar  was  0.317 
per  cent,  the  patient  again  had  a  very  severe  insulin  reaction, 
during  which  his  blood  sugar  was  found  to  be  0.039  per  cent. 
After  this  insulin  reaction  was  controlled  by  administration  of 
450  cc.  of  orange  juice  containing  45  gm.  of  glucose,  the  patient 
went  for  four  days  without  reactions.  It  must  be  emphasized 
that  all  these  performances  were  going  on  with  very  small  or 
without  any  changes  in  the  insulin  dosage  or  diet,  and  that  the 
co-operation  of  the  patient  was  above  reproach.  During  the  two 
months  which  the  patient  spent  in  the  hospital,  many  attempts 
were  made  to  bring  down  his  blood  sugar  level,  but  insulin  re¬ 
actions  invariably  took  place.  He  had  a  total  of  seventeen 
insulin  reactions  while  in  the  hospital.  From  some  seventeen 
blood  sugar  determinations  we  were  able  to  establish  the  fact 


TABLE  III  (1) 

Hospital  diabetic  table  in  our  Case  No. 


Heavy  tracf.  ••  llo'l'-rate  trace.  Slight  trace  (capital  letters  indicate  tliat  all  specimens  of  the  day  gave  same  result). 
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TABLE 
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TABLE  IV 

Out-Patient  Department  diabetic  table  in  our  Case 
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that  the  patient  was  reasonably  safe  from  insulin  reactions  only 
when  his  blood  sugar  w'as  in  the  neighborhood  of  0.2  per  cent. 

Another  remarkable  feature  of  this  case  is  the  peculiar 
character  of  the  insulin  reactions.  The  severity  of  some  of  these 
reactions  is  the  first  thing  to  arrest  one’s  attention.  A  typical 
severe  reaction  would  set  in  with  flushing  of  the  face,  excessive 
perspiration  and  complaints  of  hunger.  A  little  later  the  patient 
would  become  restless  and  toss  about  in  his  bed  in  a  state  of 
mild  delirium,  saying  things  in  a  rambling  way,  of  which  he 
would  have  no  recollection  later.  After  this  the  patient  would 
become  comatose,  his  face  very  red,  his  eyes  staring  with  the 
pupils  dilated,  his  skin  cold,  and  his  finger  tips  cyanotic.  The 
length  of  time  and  amount  of  glucose  necessary  to  bring  the 
patient  out  of  these  reactions  is  not  less  remarkable,  for  instead 
of  the  usual  five  minutes  and  100  cc.  of  10  per  cent  glucose  in 
orange  juice  given  by  mouth,  which  suffice  to  stop  an  insulin 
reaction  in  an  ordinary  case  of  diabetes,  it  required,  in  the  most 
severe  of  his  reactions,  three  hours’  time  and  710  cc.  of  10  per 
cent  glucose  in  orange  juice  by  mouth  before  the  patient  was 
normal  again.  There  were  several  occasions  when  an  hour  was 
necessary  to  bring  about  recovery  from  the  reaction. 

These  two  characteristics  of  the  more  severe  reactions  of  the 
pttient  even  raised  doubts  in  our  minds  as  to  whether  they  were 
caused  by  hypoglycemia.  Therefore,  blood  sugar  determinations 
were  made  during  two  of  these  reactions  and  the  results  of  0.039 
per  cent  and  0.016  per  cent  definitely  established  the  fact  that 
Ihere  existed  true  hypoglycemia.  In  an  attempt  to  throw  some 
light  on  the  slowness  of  recovery  from  these  reactions,  20  cc.  of 
a  50  per  cent  glucose  solution  was  given  to  the  patient  intraven¬ 
ously  after  200  cc.  of  orange  juice  with  24  gm.  of  glucose  by 
mouth  failed  for  15  minutes  to  rouse  him  from  semi-coma,  with 
the  result  that  consciousness  returned  to  the  patient  in  half  a 
minute  after  the  injection  was  started,  and  about  one  minute 
later  the  patient  was  entirely  over  his  reaction. 

After  ruling  out  dietary  indiscretions  and  failure  on  the 
part  of  the  patient  to  eat  all  of  his  food,  the  sharp  fluctuations 
in  the  blood  sugar  level  can  be  explained  in  tw’o  ways.  In  the 
first  place,  it  is  feasible  that  heavy  deposits  of  pigment  in  the 
gastro-intestinal  tract  have  brought  about  a  serious  impairment 
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of  the  absorptive  power  of  its  mucosa  so  that  the  insulin  given 
before  the  meal  had  time  to  bring  about  hypoglycemia  before 
the  carbohydrate  furnished  by  the  meal  became  available.  The 
extreme  prolongation  of  the  time  necessary  for  recovery  from  an 
insulin  reaction  after  oral  administration  of  glucose  and  the 
prompt  response  following  the  giving  of  it  by  the  intravenous 
route  seemed  to  support  this  view.  But,  on  the  other  hand,  in¬ 
sulin  reactions  have  not  occurred  after  every  meal,  nor  after 
the  same  meal  when  they  did  occur,  so  that  a  somewhat  inter¬ 
mittent  or  at  least  variable  functional  impairment  of  the  mucosa 
of  the  digestive  tract  must  be  invoked  to  explain  all  facts  in  the 
case.  To  test  this  theory,  a  fasting  blood  sugar  determination 
was  made,  following  w'hich  the  patient  w^as  given  80  gm.  of  glu¬ 
cose  (or  1.7  gm.  per  kgm.  of  body  weight)  by  mouth  and  samples 
of  blood  taken  every  half  hour  for  two  hours.  The  resulting 
curve  was  found  to  possess  the  same  character  as  similar  curves 
in  cases  of  simple  diabetes  mellitus  (see  Chart  1).  Likewise,  a 
blood  sugar  curve  obtained  after  100  gm.  of  levulose  were  given 
to  the  patient  orally  proved  to  be  even  higher  than  similar 
levulose  curves  in  three  cases  of  simple  diabetes  recently  r(*- 
ported  by  Root  and  Baker.  These  two  tests  we  take  to  prove  a 
more  or  less  normal  absorptive  power  of  the  gastrointestinal 
tract  at  the  time  of  the  tests  which  were  made  when  the  patieirt 
was  not  in  an  insulin  reaction. 

Another  explanation  for  the  instability  of  the  blood  sugar 
level  in  our  patient  is  that  pigment  cirrhosis  of  the  liver  has 
brought  about  an  impairment  of  the  glycogen  storing  capacity 
of  this  organ,  thus  making  the  blood  sugar  level  more  subject 
to  fluctuations,  depending  on  the  two  opposing  factors,  the 
dosage  of  insulin  and  the  carbohydrate  intake.  It  is  easy  to  see 
how  an  impending  insulin  reaction  which,  in  a  case  of  simple 
diabetes,  would  be  warded  off  by  release  of  the  glycogen  stored 
in  the  liver,  would  be  precipitated  in  a  case  w'here  the  glycogen 
stores  in  the  liver  are  reduced.  The  same,  of  course,  applies  to 
steep  rises  in  the  blood  sugar  level  in  the  face  of  an  impaired 
capacity  of  the  liver  to  take  up  some  of  the  excess  of  glucose  for 
storage  as  glycogen.  As  a  means  of  investigating  the  functional 
status  of  the  liver  as  regards  its  participation  in  the  carhohy- 
<lrate  metabolism  of  the  body  in  the  presence  of  diabetes,  the 
levulos(‘  tolerance  test  was  used  as  the  only  one  available.  After 
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oral  administration  of  100  gm.  of  levulose,  the  blood  sugar  level 
showed  an  increase  of  51  per  cent  at  the  end  of  the  first  hour, 
and  one  of  80  per  cent  at  the  end  of  two  hours.  When  com¬ 
pared  to  the  already  mentioned  levulose  curves  in  three  cases  of 
simple  diabetes  in  which  the  maximum  increase  of  the  blood 
sugar  level  at  any  time  amounted  to  only  33  per  cent,  it  will  be 
seen  that  if  any  reliance  at  all  can  be  placed  on  this  test,  it  is 
strongly  in  favor  of  the  second  theory.  The  probability  that  dis¬ 
turbance  of  the  sugar  level  regulating  function  of  the  liver  is  a 
contributing  factor  in  the  sharp  falls  of  the  blood  sugar  level  in 
our  patient  is  supported  by  experiments  of  Mann  and  Magath. 
who  found  that  hypoglycemia  was  invariably  produced  in  dogs 
subjected  to  removal  of  the  liver.  On  the  clinical  side  Klein 
and  Holzer  have  observed  prolonged  hypoglycemia  after  insulin 
administrations  covered  with  the  theoretical  amount  of  carbohy¬ 
drate  in  non-diabetic  patients  wfith  liver  damage  from  such 
diverse  causes  as  hepatitis,  catarrhal  jaundice,  carcinoma,  cirrho¬ 
sis,  and  lues. 

The  third  point  of  interest  that  came  up  in  our  patient  in 
connection  with  insulin  therapy  is  the  tendency  to  the  formation 
of  acid  bodies,  which  has  already  been  noted  by  Hernandez  and 
Henaros  in  their  patient.  Three  weeks  after  entry  the  i)atieiit. 
while  on  a  diet  of  127.5  gm.  available  carbohydrate  with  a  fatty 
acid  glucose  ratio  of  0.76,  began  to  .show  a  trace  of  acetone  iii 
his  urine.  This  kept  up,  as  can  be  seen  from  Table  3,  for  eight 
days  in  succession,  though  at  no  time  during  this  period  did  he 
get  a  diet  with  a  F.A./G.  ratio  over  1.17.  During  these  eight 
days  the  patient  bad  three  insulin  reactions,  the  first  of  which 
came  on  in  the  evening  and  a  trace  of  acetone  was  found  in  tlu' 
urine  voided  at  noon  on  the  same  day  and  the  following  morn¬ 
ing.  One  insulin  reaction  occurred  eai’ly  in  the  afternoon  after 
a  trace  of  acetone  was  found  in  the  morning  urine,  and  another 
took  place  at  7  ;30  P.M.  on  the  day  when  all  three  urine  speci 
mens  showed  a  trace  of  acetone.  Moreover,  out  of  thirteen  urine 
specimens  found  to  contain  acetone,  only  two  showed  traces  of 
sugar.  The  fasting  blood  sugar  taken  during  this  period  of 
f.cetonuria  was  0.272  per  cent  and  the  CO™  tension  was  ei|ual 
to  69.7  cc.  bound  as  bicarbonate  per  100  cc.  of  blood  serum.  All 
of  which  goes  to  show  that  faulty  metabolism  of  fats  was  present 
under  conditions  when',  in  a  case  of  simple  diabetes,  we  would 
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have  no  reason  whatsoever  to  expect  it.  Such  a  faulty  utiliza¬ 
tion  of  fats  in  our  case  probably  finds  its  explanation  in  the 
pathological  condition  of  the  liver  which,  according  to  the  latest 
view,  has  as  one  of  its  main  functions  the  production  of  some 
intermediate  carbohydrate  substance  from  fats  and  proteins  in 
the  process  of  their  utilization.  The  acid  bodies,  according  to 
this  theory,  are  improperly  metabolized  fragments  of  fat  mole¬ 
cules  undergoing  transformation  into  this  intermediate  carbo¬ 
hydrate  substance.  In  the  Argentine  case  mentioned  above,  this 
tendency  to  acidosis  had  an  opportunity  to  manifest  itself  more 
prominently  because  the  patient  was  not  on  a  weighed  diet. 

If  theories  are  to  be  judged  by  their  deductive  applicability, 
this  one  has  in  its  favor  that  on  the  basis  of  it  the  severity  of 
diabetes  in  hemochromatosis  and  its  rapidly  progressive  course 
are  made  less  obscure  because,  instead  of  a  single  disturbance 
of  the  carbohydrate  metabolism  of  the  body  due  to  lack  of  in¬ 
sulin,  as  in  diabetes  mellitus,  the  power  of  the  liver  to  manufac¬ 
ture  and  store  glycogen  is  also  impaired,  resulting  in  a  rapid 
piling  up  of  glucose  in  the  blood  stream.  The  deleterious  effects 
of  a  high  blood  sugar  level  on  the  islands  of  Langerhans  is  well 
known,  and  since  the  introduction  of  insulin  has  been  substan¬ 
tiated  by  instances  of  a  partial  recovery  of  the  pancreas,  espe¬ 
cially  in  young  subjects,  following  the  removal  of  the  excessive 
load  from  this  organ. 

In  addition,  the  faulty  metabolism  of  fats  with  its  produc¬ 
tion  of  acid  bodies  is  another  factor  aggravating  the  diabetes. 
The  same  theory  could  also  explain  the  frequently  observed 
spontaneous  cessation  of  glycosuria  in  terminal  stages  of  hemo¬ 
chromatosis.  On  the  other  hand,  it  must  be  admitted  that  we 
still  possess  no  explanation  regarding  the  slowness  of  recovery 
from  severe  insulin  reactions  in  our  patient  when  glucose  was 
given  orally,  unless  it  be  assumed  that  the  absorptive  power  of 
the  gastro-intestinal  mucosa  is  impaired  only  during  and  by 
severe  insulin  reactions.  The  two  non-fasting  blood  sugar  deter¬ 
minations  made  in  the  Out-Patient  Department  w'hen  the  patient 
was  adhering  to  his  diet  in  a  strict  manner  were  lower  than  any 
fasting  blood  sugar  determinations,  excepting  one,  made  during 
the  patient’s  stay  in  the  hospital.  This  fact,  in  conjunction  with 
the  absence  of  insulin  reactions,  suggests  that  the  prolonged  in¬ 
sulin  therapy  may  have  been  instrumental  in  bringing  about  an 
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improvement  in  the  carbohydrate  regulating  mechanism  of  the 
body  by  increasing  the  glycogen  storing  capacity  of  the  liver. 

On  the  whole,  then,  our  experience  with  insulin  therapy  in 
this  case  shows  that  the  patient  with  hemochromatosis  can  be 
rescued  from  diabetic  acidosis  and  carried  on  a  maintenance 
diet  with  reasonable  safety  provided  the  blood  sugar  level,  at 
least  at  the  beginning,  is  permitted  to  stay  up  in  the  neighbor¬ 
hood  of  0.2  per  cent.  The  liver  damage  resulting  in  impaired 
glycogenesis  and  faiilty  metabolism  of  fats  finding  their  expres¬ 
sion  in  the  ease  with  which  severe  insulin  reactions  take  place 
and  a  tendency  to  acidosis  makes  the  prognosis  of  the  diabetic 
part  of  hemochromatosis  less  favorable  than  that  of  simple  dia¬ 
betes.  The  high  blood  sugar  level  per  se  appears  to  be  rather 
inocuous,  as  Maclead’s  experiments  with  depancreatized  dogs 
tend  to  demonstrate.  These  depancreatized  dogs  had  high  blood 
sugar  levels  for  as  long  as  three  years  without  any  impairment 
of  general  health  (personal  communication). 

COURSE  IN  THE  HOSPITAL  AND  OUTCOME 

Little  needs  to  be  said  about  the  two  earlier  cases.  The 
first  patient  was  in  the  hospital  for  eleven  days  and,  during  this 
brief  space  of  time,  progressive  deepening  of  the  pigmentation  of 
the  skin  and  rapid  enlargement  of  the  left  lobe  of  the  liver,  prob¬ 
ably  due  to  carcinoma,  were  observed.  Also,  a  steady  loss  of 
weight  was  noted.  Ten  days  after  entry  the  patient  had  a  pro¬ 
fuse  ga.stric  hemorrhage  and  died  on  the  following  day.  His 
fatal  hemorrhage  we  can  assume  to  have  taken  place  from 
oesophageal  varices,  though  the  exact  source  of  it  was  not  proven 
at  autopsy.  Thus,  the  fatal  outcome  of  this  case  was  due  to  a 
complication  of  the  primary  carcinoma  of  the  liver. 

Our  second  case  was  in  the  hospital  but  one  day  and  suc¬ 
cumbed  to  diabetic  coma,  which,  in  the  pre-insulin  days,  was 
the  usual  lethal  factor  in  hemochromatosis.  Cirrhosis  of  the 
liver  in  this  case  was  entirely  latent. 

Our  third  case  was  saved  from  diabetic  acidosis  with  insulin 
and  glucose  and  treated  at  the  hospital  for  two  months.  After 
that,  the  patient  was  transferred  to  the  Out-Patient  Department 
where,  at  the  present  writing,  he  has  been  under  observation 
for  three  and  one-half  months.  The  therapeutic  agents  used 
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were  rest,  diet,  and  insulin  administration.  Ephedrin  for  hypo¬ 
tension  was  given  to  the  patient  for  a  while,  but  later  discon¬ 
tinued  because  of  the  tendency  of  this  drug  to  produce  hyper¬ 
glycemia,  analogous  to  that  taking  place  after  epinephrine  ad¬ 
ministration.  While  under  treatment  at  the  Out-Patient  De¬ 
partment,  the  patient  was  put  on  Digitalis  folia  gr.  i.  for  mild 
congestive  failure  of  the  heart,  as  shown  by  the  appearance  of 
ankle  edema. 

At  the  end  of  his  hospital  stay,  the  patient  was  markedly 
improved,  and  after  a  month’s  treatment  at  the  Out-Patient  De¬ 
partment  he  was  able  to  resume  his  work  and  continue  with  it 
to  date  without  any  bad  results. 

At  the  end  of  the  first  month  the  patient’s  diabetes  was 
controlled  and  the  blood  sugar  level  stabilized,  as  pointed  out 
before,  at  about  0.200  per  cent  on  a  diet  of  P-70,  F-125,  and 
Ch.-90,  with  a  total  available  ghicose  value  of  143  gra.,  a  P.A./G. 
ratio  of  1,  and  containing  1765  calories  (or  37  C.  per  kgm.  of 
body  weight).  A  total  of  49  units  of  insulin  a  day  were  required 
in  three  doses  of  20,  17  and  12  units.  During  this  month  the 
patient  had  three  very  severe,  two  .severe,  four  moderate  and 
one  slight  insulin  reactions. 

During  the  patient’s  second  month  in  the  hospital,  his  urine 
was  sugar  and  acetone  free,  and  he  had  only  one  severe,  two 
moderately  severe  and  four  slight  insulin  reactions  while  final 
adjustments  of  the  insulin  dosage  were  being  made.  During  the 
first  month  after  discharge  from  the  hospital,  the  patient  had  no 
insulin  reactions  and  his  urine  remained  sugar  free.  (See  Table 
TV)  The  blood  sugar  10  days  after  discharge  was  0.103  per  cent. 
After  the  patient  went  to  work,  he  felt  so  hxingry  that  he  added  a 
small  sandwich  to  his  diet  in  the  afternoon  without  a  correspond¬ 
ing  increase  in  the  insulin  dosage.  Conseciuently,  at  the  end  of  a 
week,  his  urine  showed  a  slight  trace  of  sugar  and  at  the  end  of 
two  weeks  a  moderate  trace  of  sugar  with  a  blood  sugar  of  0.250 
per  cent,  but  no  acetone  or  diacetic  acid  in  the  urine.  The  pa¬ 
tient  was  allowed  to  have  this  additional  sandwich  in  the  after¬ 
noon  and  six  units  of  insulin  were  added  to  his  daily  dose,  giving 
him  a  diet  of  P-73,  F-125,  Ch.-106,  wdth  a  total  available  glucose 
value  of  161  gm.,  a  F.A./G.  ratio  of  0.9  and  contained  1841 
calories  (or  32.3  C.  per  kgni.  of  body  weight!,  with  a  total  of  55 
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units  of  insulin  given  in  three  doses  of  20,  20  and  15  units. 
Following  this  the  urine  became  sugar  free  and  the  blood  sugar 
went  down  to  0.119  per  cent,  but  the  patient  had  three  slight 
insulin  reactions  controlled  by  the  taking  of  half  a  lump  of 
sugar.  The  severe  cramps  in  his  legs,  w’hich  probably  can  be 
ascribed  to  a  diabetic  neuritis,  went  away  four  days  after  entry. 
During  the  first  three  weeks  of  hospitalization,  the  patient  con¬ 
tinued  to  decline  in  weight  and  went  from  49.8  kgm.  to  47  kgm., 
but  during  the  fourth  week  gained  one-half  a  kgm.  and  then 
remained  stationary  for  a  month  until  the  time  of  his  transfer 


Chart  II.  Weight  curve  In  Case  No.  .3  while  under  treatment  In  the  hos¬ 
pital  and  at  the  Out-Patient  Department. 


to  the  Out-Patient  Department.  While  under  observation  there, 
he  gained  9.5  kgm.  in  two  and  one-half  months  (see  Chart  2). 
The  basal  metabolic  rate  gradually  came  down  from  a  peak  of 
34.4  per  cent  plus  to  4.1  per  cent  plus  (see  Chart  3).  The 
icteric  index  came  down,  while  the  patient  was  in  the  hospital, 
from  11  to  8.1,  and  again  went  up  to  10,  and  later  to  12.5  after 
the  patient’s  discharge. 

The  pigmentation  of  the  patient’s  skin  and,  therefore,  pre- 
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sumably  also  deposits  of  pigment  in  the  internal  organs,  after 
a  temporary  increase  during  his  stay  in  the  hospital,  definitely 
decreased  while  under  observation  at  the  Out-Patient  Depart¬ 
ment. 

The  conclusion  drawn  from  this  is  that  insulin  therapy  is 
able  to  control  the  diabetes  of  hemochromatosis  with  its  direct 
and  indirect  manifestations  and,  in  addition,  seems  to  have  some 
beneficial  infiuence  on  the  fundamental  pathological  processes 
responsible  for  hemochromatosis. 


SUMMARY 

1.  Three  cases  of  hemochromatosis  are  reported:  One  of 


Chart  III.  Basal  metabolic  rate  In  Case  No.  3  during  the  patient’s  stay  in 
the  hospital. 

simple  hemochromatosis  without  diabetes,  one  of  hemochroma¬ 
tosis  without  skin  pigmentation,  and  one  classical  case. 

2.  The  three  main  features  of  the  disease,  pigmentation 
of  the  skin,  diabetes,  and  cirrhosis  of  the  liver,  are  discussed, 
as  well  as  two  complications  of  hemochromatosis — primary  car¬ 
cinoma  of  the  liver  and  sexual  regression. 

3.  The  results  of  insulin  therapy  are  reported,  showing 
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that  the  diabetes  of  hemochromatosis  differs  from  simple  dia¬ 
betes  mellitus  in  three  respects :  Marked  instability  of  the 
blood  sugar  level,  unusual  character  of  insulin  reactions,  and 
tendency  to  acidosis. 

4.  Two  explanations  are  offered  to  account  for  these  dif¬ 
ferences:  Impairment  of  the  power  on  the  part  of  the  liver  to 
regulate  carbohydrate  metabolism,  and  diminished  alworptive 
capacity  of  the  gastro-intestinal  mucosa. 

CONCLUSION 

Insulin  therapy  in  hemochromatosis  serves  to  prolong  the 
patient’s  life  by  controlling  the  diabetes,  and  seems  to  have 
some  beneficial  influence  on  the  underlying  disturbance  of  iron 
metabolism.  ' 
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The  causes  leading  to  sudden  death  are  very  numerous.  In 
clinical  practice  they  often  give  rise  to  a  difficult  problem,  that 
of  fixing  upon  the  pathogenetic  mechanism  involved.  An  exact 
knowledge  on  this  point  is  often  of  material  forensic  importance. 
Brouardel  (1)  has  compiled  reports  of  231  autopsies  in  cases  of 
sudden  death.  The  analysis  of  his  protocols  often  failed  to  afford 
a  satisfactory  explanation  of  the  true  cause  of  death. 

Not  infreipiently  there  are  encountered  lesions  known  classic¬ 
ally  as  causes  of  sudden  death.  That  this  can  result  from  endo¬ 
crine  disturbances  has  been  sufficiently  pi'oved.  It  is  interesting 
to  recall  that  the  endocrine  pathogeny  of  many  of  these  inex¬ 
plicable  deaths  occurring  precipitately  has  been  received  wdth 
great  enthusiasm,  then  allowed  to  lapse  into  oblivion,  only  to  be 
later  revived  anew. 

There  are  three  glands  to  which  a  role  has  been  attributed 
in  the  causation  of  sudden  death :  the  adi’enals,  the  thymus  and 
the  parathyroids.  Recently  we  have  studied  the  general  problem 
of  sudden  death  of  endocrine  origin  (2),  but  it  is  purposed  in 
this  communication  to  discuss  oidy  one,  namely,  thymic  death. 

This  phenomenon,  of  which  the  mechanism  and  indeed  the 
very  existence  has  been  much  discussed,  is  a  matter  of  much 
importance,  especially  in  children.  Kopp  in  1885  was  the  first 
to  call  attention  to  sudden  death  preceded  by  cyanosis  and  stridor 
in  infants  in  whom  at  autopsy  the  only  abnormal  finding  was 
thymic  hypertrophy.  Grawitz  in  1888.  on  a  basis  of  three  cases, 
ascribed  considerable  forensic  importance  to  such  thymic 
hypertrophy. 

Thymic  death  can  be  precipitated  by  slight  infections  or 
intoxications,  traumatism,  emotions,  coitus,  etc.  Especial  inter¬ 
est  attaches  to  the  influence  of  anesthesia.  Burger  (3)  has  re- 

*  From  the  Service  of  Medical  PatholoKV,  G.  Marafion,  Director. 
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ported  a  case  of  sudden  death  in  a  boy  of  15  years  occurring 
during  a  tonsillectomy  under  chloroform  anesthesia  in  which 
autopsy  disclosed  an  enormous  thymus  and  status  lymphaticus. 
Feuchtinger  (4)  observed  another  case  following  extirpation 
of  adenoids.  Kundrat,  according  to  Pende  (5),  marked  the  fre¬ 
quent  occurrence  of  status  lymphaticus  with  enlarged  thymus  in 
cases  of  sudden  death  during  narcosis.  Among  us,  Mozota  (6) 
has  emphasized  the  importance  of  the  thymus  in  connection  with 
accidents  in  anesthesia.  The  frequency  with  which  hypertrophic 
thymus  is  encountered  in  exophthalmic  goiter 'is  well  known;  its 
presence  constitutes  a  definite  contra-indication  to  general  anes¬ 
thesia  in  this  disease;  to  it  Schnitzler  (5)  ascribes  the  death  of 
Basedowians  during  operation.  Marauon  (7)  thinks  that  the 
death  of  bathers  is  frequently  due  to  the  thymus;  in  many  of 
these  accidents,  which  occur  on  the  beaches  every  year,  the  situ¬ 
ation  is  in  no  degree  dangerous,  the  death,  indeed,  occurring 
generally  in  a  subject  who  is  a  good  swimmer.  Crotti  (8)  cites 
Recklinghausen  as  describing  a  case  of  a  boy  who,  diving  into  a 
river  from  a  boat,  died  without  having  swallowed  a  bit  of 
water.  At  autopsy  a  large  thymus  was  found. 

IMuscular  exertion  is  sometimes  the  precipitating  cause. 
Tricoire  (9)  reported  a  case  illustrating  this  fact.  The  subject, 
who  had  a  hypertrophic  thymus,  after  severe  muscular  exertion 
died  with  acute  dilation  of  the  heart.  We  will  finally  note  the 
cases  of  the  colloidoclastic  shock.  Meyer  (10)  describes  two 
leading  to  death  due  immediately  to  edema  of  the  glottis  fol¬ 
lowing  antiphoid  vaccination.  In  the  first  case,  status  thymi¬ 
colymphaticus  was  found ;  in  the  second,  hypertrophy  of  the 
thymus  and  atrophy  of  the  adrenal  medulla.  Recently  Maranon, 
Comas  and  Vara  Lopez  (11)  have  reported  a  case  of  sudden 
death  in  a  subject  of  spondilitus  rhizo  melica  treated  with 
antigonococi  vaccine;  at  autopsy  marked  lesions  of  the  adrenals 
and  thymic  hypertrophy  were  found. 

Very  interesting  are  the  cases  of  familial  thymic  death. 
Griffith,  cited  by  Pulowski  (12),  bas  observed  one  family  in 
which  seven  of  the  eight  children  died  suddenly  and  in  whom 
hypertrophy  of  the  thymus  was  found.  Brailsford  (13)  has 
often  seen  two  cases  in  a  single  family,  and  similar  observations 
have  been  published  by  Hedinger  (14),  Battino  (15)  and  others. 
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Thymic  death  can  present  two  distinct  clinical  pictures.  In 
one  group,  characteristic  features  are;  cyanosis  and  dyspnea, 
constituting  a  syndrome  of  suffocation ;  in  the  other,  on  the  eon- 
trary,  the  death  appears  in  syncopal  form.  The  mechanism  of 
its  production  is  explained  by  two  classes  of  theories:  mechan¬ 
ical  on  the  one  hand  and  chemical  or  endocrine  on  the  other. 
In  the  mechanical  theory  of  thymic  death  it  is  supposed  that 
the  hypertrophic  gland  compresses  either  the  trachea  or  else 
important  vessels  or  nerves.  Between  the  posterior  face  of  the 
sternum  and  the  anterior  face  of  the  thymus  is  found  the  so- 
called  critical  space  of  Grawitz  (16),  which,  according  to  Meten- 
heimer,  normally  has  an  antero-posterior  diameter  of  only  12  to 
22  mm.  This  affords  the  mechanical  condition  by  which  it  is  pos¬ 
sible  for  the  thymus  to  compress  the  trachea.  Friedleben,  accord¬ 
ing  to  Falls  (17),  ascribes  a  good  deal  of  importance  in  this  con¬ 
nection  to  congestion  of  the  thymus  gland  as  leading  to  tracheal 
obstruction.  Brouardel  (1)  has  found  at  autopsy  in  such  cases 
an  aplastic  condition  of  the  trachea  which  lies  in  the  primitive 
position  toward  the  front  of  the  thorax.  Pott  and  Seidel  (16) 
assert  that  the  hypertrophic  thymus  can  compress  the  thorax  only 
when  the  head  is  retracted.  According  to  other  authors,  the 
compression  does  not  essentially  involve  the  trachea,  but  im¬ 
portant  vessels  or  nerves  lying  in  intimate  relation  with  the 
thymus.  It  is  believed  by  some  that  compres.sion  of  the  trachea 
or  nerves  causes  a  reflex  inhibition  of  the  heart  beat  or  of 
respiration  (Marvy). 

As  against  the  mechanical  theory  that  the  fatal  outcome  is 
due  to  sudden  compression,  it  has  been  urged  that  symptoms 
similar  to  those  leading  to  death  may  be  seen  during  life.  Thus 
many  children  with  thymic  hypertrophy  show  asthma,  etc.  But 
in  many  cases  death  takes  place  instantly  without  any  symptoms 
ever  having  been  observed  to  lead  to  a  suspicion  of  such  hyper¬ 
trophy.  If,  with  Friedleben,  we  are  to  ascribe  the  fatal  outcome 
to  congestion  of  the  thymus,  in  order  to  understand  such  cases, 
and  especially  those  in  w’hieh  exitus  occurs  in  syncope,  the 
chemical  or  endocrine  theory  of  thymic  death  is  invoked.  It  is 
suggested  that  the  hypertrophy  of  the  thymus  is  accompanied  by 
glandular  hyperfunction  and  that  the  excess  secretion  is  the 
cause  of  the  fatal  issue.  As  to  the  manner  of  action  of  this 
secretion  there  exist  many  hypotheses. 
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Some  authors  postulate  a  toxic  action  which  selectively  af¬ 
fects  the  myocardium,  describing  a  true  thymus  heart  (Thy- 
musherz  of  Hart)  analogous  to  the  goiter  heart.  Opposed  to 
this  conception  are  the  experimental  results  of  Roger  and  Ghiea 
(5)  apparently  demonstrating  that  the  thymus  forms  antitoxic 
substances  that  neutralize  the  effect  of  certain  toxic  products, 
metabolic  or  microbic. 

Lucien  and  Parisot,  Oliver  and  Schafer,  etc.  (5),  have 
demonstrated  a  hypotensive  action  of  thymic  extract;  Svehle 
postulates  an  influence  of  thymic  secretion  upon  the  cardiovas¬ 
cular  apparatus,  maintaining  that  hyperthymism  leads  to  accen¬ 
tuated  hypotension  by  paralyzing  the  vasoconstrictor  nerves. 

According  to  Pooper,  thymic  extract  has  a  coagulative  effect 
upon  the  blood,  which  in  turn  causes  death  (Fischl).  Palancar 
and  Arcaute  (18)  regard  as  very  reasonable  the  hypothesis  of 
Pooper  and  Fischl,  having  confirmed  in  two  eases  the  existence 
of  the  coagulum.  Siegel  (19)  believes  in  a  detrimental  influence 
of  the  thymic  secretion  on  the  respiratory  centers.  It  has  been 
believed,  finally,  that  the  thymic  hormone  brings  about  a  marked 
excitability  of  the  vagus  nerves  and  that  this  leads  to  significant 
disturbances  of  heart  function. 

By  some  authors  the  thymus  alone  is  regarded  as  incapable 
of  bringing  about  these  fatal  accidents.  In  1889  Paltauf,  having 
noted  a  fre<juent  as.sociation  of  thymus  hypertrophy  w'ith  that  of 
the  lymphatic  tissues  (status  thymico-lymphaticus)  and  with 
cardioaortic  aplasia,  concluded  that  this  diathesis  determines  a 
special  vulnerability  of  the  heart,  regarding  the  sudden  accidents 
as  a  conse(|uence  of  cardiac  inhibition  resulting  from  destroyed 
equilibrium  between  the  tonus  of  the  sympathetic  and  that  of 
the  vagus. 

Ortner  (5)  observed  a  congenital  narrowing  of  the  aortic 
system  in  two  cases  of  tliymic  death.  However  frequently  the 
status  thymico-lymphaticus  is  observed,  in  many  other  autopsies 
in  ea.ses  of  sudden  death  hypertrophy  of  the  thymus  alone  is 
found,  thus  excluding  the  possibility  that  the  lymphatic  tissue 
plays  a  significant  role. 

That  thymic  hypertrophy  is  not  infrc(|uently  accompanied 
by  aplasia  of  the  adrenal  and  of  all  the  chromaphil  tissue  has 
been  proved  (Wiesel,  Maranon,  Hedinger,  Siiry,  Hart.  Bartell,. 
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Neusser,  Goldzieher,  Pappenheimer,  etc.).  This  finding  obvi¬ 
ously  suggests  that  the  supposed  thymic  death  is  in  the  last 
analysis  adrenal  death.  But  this  chromaphil  hypoplasia  is  by 
no  means  a  constant  finding.  Matti  (5)  did  not  encounter  it  in 
various  eases  of  thymic  hypertrophy,  and  Hedinger  (24)  in  five 
ca.ses  in  which  the  matter  was  stiidied  histologically  proved  that 
the  adrenals  and  the  chromaphil  tissue  were  developed  perfectly. 
In  our  own  more  recent  cases  the  normality  of  the  adrenals  was 
demonstrated. 

Solokoff,  cited  by  Cavengt  (20)  explains  thymic  death  as 
due  to  a  disturbance  of  calcium  metabolism.  When  this  is  dis¬ 
ordered  and  sodiiun  ion  predominates  in  the  blood,  a  spasmo¬ 
philic  diathesis  arises  that  is  capable  of  leading  to  spasm  of  the 
glottis  and  fatal  outcome. 

In  actuality  the  majority  of  writers  insist  that  diagnosis  of 
thymic  death  should  be  made  with  great  caution.  Sury,  accord¬ 
ing  to  Ilammar  (21),  affirms  that  in  many  cases  of  sudden  death 
in  children  apparently  in  good  health,  capillary  bronchitis  is 
found  that  had  pa.ssed  com|)letely  undetected.  Ilammar  (21) 
has  studied  the  thymus  in  37  children  suddenly  in  syncope  in 
comparison  with  that  of  other  children  of  similar  age  dying  of 
other  causes,  and  has  found  that  this  gland  surpasses  the  normal 
size  in  only  four  oases;  he  has  foiind  the  structure  always  com- 
l)letely  normal.  In  general  modern  opinion  leans  to  the  idea  of 
mechanical  causation  of  thymic  death  by  asphyxia,  denying  the 
thymic  pathogeny  in  the  cases  of  syncope.  As  bearing 
upon  this  point,  many  authors,  and  especially  the  Americans, 
doubt  that  the  thymus  actually  produces  an  internal  secretion. 
But  the  data  cited  in  support  of  this  doubt,  as  we  have  shown 
elsewhere  (22),  are  not  entirely  convincing. 

The  diagnosis  of  thymic  death  encounters  further  difficulty 
in  the  contradictory  data  that  are  recorded  as  to  the  normal 
weight  of  the  thymiis.  Sury  (21)  has  proved  from  autopsies  of 
200  cases  that  this  weight  varies  within  rather  wide  limits.  Ac¬ 
cording  to  the  classic  authors  (5).  the  thymus  reaches  its  maxi¬ 
mum  weight  in  childhood ;  in  the  newborn  it  weighs  from  3  to  5 
grams  (Ilutinel  and  Tizier,  Cruchet)  ;  from  5  to  8  grams  at  1 
year  (Marfan)  ;  from  7  to  9  grains  at  3  or  4  years  of  age  (Rolles- 
ton.  Pried jung,  Hart)  ;  it  begins  then  to  diminish.  On  the  con¬ 
trary,  other  authors  (Ilammar,  Sury,  Ronconni)  maintain  that 
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it  persists  until  puberty;  Hammar  and  Ronconni  state  that  the 
gland  weighs  from  12  to  15  grams  more  between  eleven  and 
fifteen  years  than  between  one  and  eleven.  At  fifteen  years  the 
normal  weight  is  31  grams  (Hammar)  or  28  grams  (Ron¬ 
conni).  Hammar  (21)  believes  that  the  classic  values  recorded 
in  the  literature  are  unreliable  in  that  sufficient  account  has  not 
been  taken  of  the  accidental  involutions  and  regressions  that  the 
thymus  undergoes  in  various  diseases  as  well  as  in  pregnancy, 
lactation  (Fulci,  Bompianti), fasting  (Hammar  and  Jonson),etc. 

In  a  case  observed  by  us  the  following  significant  findings 
were  noted:  D.  H.  was  a  girl  of  14  years.  The  family  history 
was  irrelevant.  She  began  to  menstruate  a  year  before  we  saw 
her  and  the  periods  had  always  been  regular.  It  was  stated  that 
some  months  ago  she  showed  polyuria  with  sugar  in  the  urine, 
but  that  this  disappeared  following  some  injections,  presumably 
of  insulin.  Her  illness  had  begun  15  days  previously  and  con¬ 
sisted  of  choreaform  attacks  of  great  intensity,  the  agitation 
being  persistent.  The  iirine  contained  no  glucose  and  the  blood 
sugar  was  only  moderately  elevated  (111  mgm.  per  100  cc.). 
Injections  of  neosalvarsan  were  begun.  The  first,  of  15  cgm., 
led  to  increase  of  the  agitation,  but  this  decreased  somewhat 
the  next  day;  no  improvement  in  the  symptoms  was  noted.  Six 
days  later  30  cgm.  was  injected  without  any  significant  result. 
Upon  the  administration  of  a  third  injection  of  30  cgm.  5  days 
later  the  patient  resisted  violently,  so  that  the  assistance  of 
several  nurses  was  required.  She  then  paSvSed  into  a  very 
agitated  state  and  at  nine  o’clock  in  the  evening  emitted  a  sharp 
cry,  became  cyanotic  and  suddenly  died,  foaming  at  the  mouth 
and  with  nasal  and  buccal  hemorrhage  a  few  moments  after 
death.  At  autopsy  the  dura  mater  was  found  to  be  congested, 
the  meninges  adherent  at  the  base  and  the  subarachnoid  spaces 
markedly  congested.  There  were  no  macroscopic  lesions  of  the 
brain  nuclei.  The  heart  was  normal.  The  lungs  were  congested, 
but  without  edema.  In  the  vertex  of  the  right  lung  there  were 
caseous  lesions  that  were  apparently  inactive.  The  lymphoid 
glands  were  generally  hypertrophic.  The  thymus  was  hyper¬ 
trophic,  of  wine  red  color  and  weighed  19  gms.  It  surrounded 
the  left  vagus  nerve.  All  the  abdominal  viscera,  including  the 
adrenals,  were  normal.  Histological  study  of  the  thymus  (Dr. 
Vara)  disclosed  a  great  number  of  Ha.s.sal’s  corpuscles  and  an 
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accumulation  of  compact  lymphoid  tissue,  findings  which  were 
interpreted  as  indicating  a  state  of  functional  activity. 

In  this  case,  in  addition  to  the  existing  hypertrophy  of  the 
thymus,  the  causes  that  could  be  regarded  as  contributory  to  the 
sudden  death  were:  the  excessive  emotion  of  the  patient,  the 
colloidoclastic  shock  caused  by  the  injection  of  neosalvarsan  and, 
above  all,  the  muscular  exertion  of  the  patient  during  the  in¬ 
jection,  which  gave  rise  to  a  marked  congestion  of  the  thymus. 
It  seems  probable  that  the  immediate  cause  of  death  was  com¬ 
pression  of  the  cardiac  nerves  by  the  hypertrophic  thymus. 

In  recent  years  we  have  seen  two  other  cases  of  sudden 
death  that  could  be  related  to  thymic  conditions.  In  one  case 
there  was  enormous  obesity  with  sclerosis  of  the  thyroid  and 
ovary  of  syphilitic  origin.  The  case  was  studied  at  autopsy  by 
Maranon  and  us  (23).  The  immediate  cause  of  death,  which 
occurred  suddenly  in  the  street,  was  cardiac  failure.  An 
important  contributory  factor  in  this  case  was  no  doubt  the  ex¬ 
cessive  body  mass  of  the  subject  (157  kgnis.).  The  heart  showed 
frank  myocardial  degeneration  and  status  thymicolymphaticus 
was  present  in  addition.  Histologically  the  thymus  showed 
numerous  masses  of  compact  lymphoid  tissue  and  abundance  of 
Hassall’s  corpuscles,  which  indicated  functional  activity, 
although  the  actual  volume  of  the  organ  was  reduced  to  12 
grams.  Evidence  of  the  status  lymphaticus  manifested  during 
life  was  a  relative  mononucleosis.  The  adrenals  were  normal. 
We  have  also  seen  a  case  of  sudden  death  with  asphyxia  in  a 
subject  of  tetany  in  whom  autopsy  disclosed  a  thymus  weighing 
20  grams  and  normal  adrenals. 

To  our  minds  the  existence  of  thymic  death  as  a  distinct 
entity  is  sufficiently  proved.  Our  observations  lead  us  to  favor 
the  mechanical  theory  and  to  emphasize  the  importance  of  nerve 
compression.  This,  in  our  judgment,  can  explain  not  only  sud¬ 
den  death  from  asphyxia,  but  also  syncope  as  due  to  a  cardio- 
inhibitory  mechanism,  without  invoking  the  more  or  less  hypo¬ 
thetical  internal  secretion  of  the  thymus,  the  existence  of  which, 
however,  as  we  have  indicated  before,  cannot  be  absolutely 
denied.  The  integrity  of  the  adrenals  in  our  cases  demon- 
.strates  the  occurrence  of  pure  thymic  death  without  interven¬ 
tion  of  these  glands,  however  frecjuent  may  be  the  occurrence 
of  mixed  cases.  Despite  the  contradictory  tenor  of  the  re- 
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corded  data,  we  believe  that  tlie  thymus  has  normally  a  limited 
weight  and  that  the  volume  of  the  organ  diminishes  after 
puberty.  We  regard  as  pathologic  any  gland  weighing  more 
than  15  grams.  We  ascribe  a  great  deal  of  importance  to  his¬ 
tological  evidence  of  thymic  functional  activity  in  the  diagnosis 
of  thymic  death. 

HIHI.iOUI<.\l>ll  V 

1.  Brouardel;  La  mort  et  la  niorte  subite.  Paris,  1895. 

2.  Bonilla:  La  muerte  sublta  de  orisen  endocrino.  La  iledicina  Ibera, 
1926,  434,  262-267. 

3.  Burprer:  Tonslllectomie  en  thymusdoot.  Nederl.  Tijdsh.  v.  Geneesk. 
(Haarlem),  1919.  «3,  1951;  Ref.  thi.s  Journal.  1919,  3,  568. 

4  FeuchtinKer:  Etn  fall  von  Exitus  letalis  nach  Adenotomle  bei 
Status  thymolymphatlcus.  Monatsch.  f.  Ohrenh.  (etc.),  (Berl.  u. 
Wien.),  1922.  R«.  403. 

5.  Pende:  Endocrinologla.  2nd  Edition.  Milan.  1921. 

6.  Mozota:  Patologia  del  timo  en  los  accldentes  de  la  anestesia.  La 
Especialidad  Practlca,  1919,  3. 

7.  Maraiion:  La  doctrlna  de  las  seoreciones  internas.  Madrid,  1915. 

8.  Crottl;  Thyroid  and  Thymus.  Philadelphia  and  New  York,  1918. 

9.  Tricoire:  Mort  sublte  par  dilatation  aiprue  du  coeur  consecutive  au 
surmenage  chez  un  homme  porteur  d'un  jtros  thymus.  Bull,  et 
mem.  Soc.  med.  d.  h6p.  de  Par.,  1919,  43.  98-100. 

10.  Meyer:  Pldtzllche  Todesfiille.  Miinch.  med.  (Vchnschr.,  1919,  ««, 
261. 

11.  Maraflon,  Comas  and  Vara  Lopez:  Un  nuevo  caso  de  muerte  sul>ita 
de  orlpren  suprarrenal  no  dia^nosticada.  Arch.  Med.  Chir.  y  Espe¬ 
cial,  1926,  »,  393-399. 

12.  Pulawski:  Contribution  a  I’etude  de  la  mort  thymique.  Presse 
med.  (Par.),  1920,  2K,  333. 

13.  Brailsford:  Two  cases  of  sudden  death  associated  with  enlarge¬ 
ment  of  the  thymus  occurrinjr  in  the  same  family.  J.  South.  Car. 
M.  Ass.  (Greenville),  1917,  13.  447. 

14.  Hedlnfcer:  Mors  thymica  bei  Neupreborenen.  Jahrb.  f.  Kinderh. 
(Berl.),  1906.  «.3.  308-330. 

15.  Battlno:  Morte  improvisa  dl  due  Bambini  nella  stessa  famiprlia. 
Sulli  morte  timiche  in  eredo-lueticl.  Pediatria  (Napoli),  1922,  3«. 
248-256. 

16.  Grawitz:  Ueber  plotzliche  Todesfiille  in  Saup:linp:salter.  Deutsche 
med.  Wchnschr..  1918.  33. 

17.  Falls:  Thymus  death.  SurK.,  Gynec.  &  Obst.  (Chicago),  1916,  33, 
712. 

18.  Palancar  and  Arcaute:  Contribuclftn  casulstica  al  estudio  de  la 
muerte  timica  en  los  niflos.  Arch.  Espanoles  de  Pediatria,  1918,  3. 

19.  Siegel.  Thymic  disease.  New  York  M.  J..  1921.  113.  290. 

20.  Cavenprt:  La  endocrinoloKia  en  relaclon  con  la  patolopcia  infantil. 
Madrid.  1920. 

21.  Hammar:  The  new  views  as  to  the  morphology  of  the  thymus 
Rland  and  their  bearing  on  the  problem  of  the  f\inction  of  the  thy¬ 
mus.  This  Journal,  1921.  .V  543. 

22.  Bonilla:  Concepto  actual  de  la  funclon  del  timo.  La  Mediclna 
Ibera.  1922,  2.  226. 

23.  Maraflon  and  Bonilla:  Hlstolre  clinique  et  autopsies  d’un  cas  d’obe- 
site  mortelle.  Rev.  Neurol.  (Par. ,  1920,  36,  909. 


THE  FIELD  OF  USEFULNESS  OF 

IODINE  IN  GOITER* 

A.  F.  JENNINGS,  M.D.  and 
S.  W.  WALLACE,  M.D. 

DETROIT 

It  is  our  desire  to  present,  as  far  as  possible,  the  indica¬ 
tions  for  the  use  of  iodine  in  the  medical  treatment  of  goiter. 
Primary  Graves’  disease  will  be  mentioned  only  briefly  inas¬ 
much  as  the  administration  of  iodine  in  this  condition  is  limited 
to  the  preparation  of  the  patient  for  operation  and  the  preven¬ 
tion  of  certain  post  operative  complications,  and  is  not  in  any 
sense  a  medical  cure.  Under  the  term  goiter,  we  include  all 
enlargements  of  the  thyroid  gland,  excepting  primary  exoph¬ 
thalmic  goiter,  inflammations  and  malignant  neoplasms. 

In  this  country,  due  largely  to  the  investigations  of  ^larine 
(1),  the  cause  of  goiter  is  believed  to  be  a  lack  of  iodine  suffi¬ 
cient  to  meet  the  physiological  needs  of  the  thyroid  gland.  In 
some  cases  the  iodine  ingestion  and  absorption  is  below  that 
needed  for  a  normal  gland  function.  In  others,  with  a  normal 
iodine  intake,  the  physiological  demand  for  thyroxin  is  in¬ 
creased  by  infections,  improper  diet,  endocrine  disturbances 
and  growth  periods,  with  the  result  that  the  iodine  supply  is  less 
than  the  demand  for  it.  In  the  absence  of  sufficient  iodine,  the 
gland  undergoes  hypertrophy  and  hyperplasia,  with  absence  of 
colloid  formation.  When  the  iodine  balance  is  i-estored  to  nor¬ 
mal  because  of  either  increased  absorption  or  removal  of  the 
excessive  demand  for  thyroxin  colloid  again  forms,  and  the  epi¬ 
thelium  assumes  a  normal  api>earance.  Within  limits,  these 
changes  are  purely  physiological,  but  when  they  have  been  re¬ 
peated  several  times,  or  if  the  iodine  deficiency  is  too  great,  per¬ 
manent  pathological  changes  ensue  which  lead  to  goiter.  Un¬ 
less  the  stimulus  for  thyroxin  is  too  great,  the  gland  furnished 
with  sufficient  iodine  for  its  needs  will  not  hypertrophy.  The 
normal  thyroid  gland  contains  about  15-25  mgm.  of  iodine  and 

*  Read  before  the  American  Therapeutic  Society,  Washington,  D.  C.. 
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secretes  0.33  mgni.  of  thyroxin  per  day  (2).  McClendon  (3), 
(|uoting  Essenberger,  states  that  the  iodine  content  of  the  food 
in  goiter-free  regions  is  from  0.04  to  0.08  mgm.  per  day. 

Marine  and  Kimball  (4),  successfully  attempted  the  preven¬ 
tion  of  goiter  in  children  by  the  administration  of  iodine.  They 
gave  2  gm.  of  sodium  iodide  twice  a  year  to  all  children  of 
school  age.  While  the  method  has  not  been  in  use  long  enough 
to  determine  definitely,  it  is  highly  probable  that,  properly  con¬ 
trolled,  it  will  prevent  the  development  of  a  large  percentage  of 
adult  goiters.  More  recently  10  mgm.  of  iodine  in  tablet  form 
has  been  given  per  week  and  iodized  table  salt  has  been  put 
upon  the  market  for  general  use.  This  salt  in  Michigan  con¬ 
tains  90  mgm.  of  iodine  per  pound,  the  average  person’s  intake 
being  360  to  500  mgm.  of  iodine  per  year.  In  Switzerland  15 
to  25  mgm.  of  iodine  per  year  is  given  in  salt  to  all  persons 
and  one  to  three  mgm.  per  week  to  school  children.  (5)  Kim¬ 
ball,  quoted  by  McClendon,  believes  that  the  administration  of 
prophylactic  doses  of  iodine  to  women  in  pregnancy  will  prove 
the  most  efficient  means  of  eradicating  goiter. 

Iodine  has  no  effect  on  the  normal  thyroid  gland,  and  it  is 
beneficial  in  the  simple  hyperplasias  and  in  colloid  goiter.  Upon 
the  hyperactive  gland,  however,  it  has  a  very  different  action. 
In  the  pathological  hyperplasias  large  doses  cause  a  distinct 
remission  of  symptoms.  This  remission  begins  in  about  ten 
days,  lasts  from  a  few  days  to  several  weeks  and,  with  continua¬ 
tion  of  the  drug,  is  followed  by  a  slow  return  to  the  former  level 
of  toxicity.  If  iodine  is  discontinued  without  operation  being 
performed,  an  acute  exacerbation  of  symptoms  occurs,  which 
subside  in  a  few  w^eeks  to  the  original  state.  This  reaction  is 
seen  at  its  best  in  primary  exophthalmic  goiter,  which  is  pure 
hyperplasia  in  a  gland  which  was  previously  normal.  The  re¬ 
action  may  occur  as  well  in  the  secondary  hyperplasias :  that  is 
those  glands  which,  having  been  previously  diseased,  take  on 
severe  hyperactivity.  The  effect  of  iodine  upon  adenomatous 
tissue  is  to  stimulate  it  to  overactivity  and  this  consitutes  the 
great  danger  of  the  indiscriminate  use  of  iodine  in  goiter.  This 
stimulation  is  most  noticeable  when  the  thyroid  has  previously 
been  of  normal  activity.  The  question  whether  the  iodine  re¬ 
mission  can  be  obtained  in  toxic  adenomata  is  still  unsettled. 
Starr  (6),  after  careful  observation  believes  that  it  can  be,  but 
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its  general  therapeutic  use  has  not  been  encouraging.  This 
remission  was  first  successfully  employed  as  -a  routine  measure 
in  the  operative  treatment  of  primary  Graves’  disease  by  Plum¬ 
mer  and  Boothby  (7),  though  it  had  previously  been  observed  by 
Marine  and  Lenhart  (8)  and  others.  Large  doses  of  iodine, 
that  is,  30  to  45  drops  of  Lugol’s  solution  daily  are  necessary 
to  produce  this  effect. 

The  question  of  how  much  iodine  will  cause  toxic  symptoms 
is  not  settled.  De  Quervain  believes  that  as  regards  Switzerland 
100  to  500  mgm.  per  year  will  do  so,  and  it  is  possible  that 
small  quantities  taken  over  long  periods  of  time  are  more  dan¬ 
gerous  than  periodic  doses  first  advocated  by  Marine  and  Kim¬ 
ball.  Kimball  (9)  believes  that  the  amount  in  use  here  is  safe 
and  Bailey  (10)  states  that  no  case  of  hyperthyroidism  seen  at 
the  University  of  Michigan  Clinic  recently  could  be  attributed 
to  the  use  of  iodized  salt.  Ilartsock  (11)  of  the  Cleveland 
(’linic,  however,  is  firmly  of  the  opinion  that  this  salt  has 
caused  hyperthyroid  conditions  and  our  own  experiences  would 
confirm  this.  In  the  past  foiir  years  there  has  been  a  marked 
increase  in  tbe  number  of  deaths  in  Detroit  from  both  toxic 
and  exophthalmic  goiter.  The  subject  should  be  studied  fur¬ 
ther. 

The  clinical  use  of  iodine  in  goiter  is  dependent  upon  the 
pathological  and  physiological  state  of  the  gland.  The  different 
forms  in  which  this  problem  is  encountered  are  as  follows: 

1.  Simple  goiter  of  childhood  and  adolescence.  This  state 
represents  the  earlier  changes  resulting  from  iodine  deficiency 
or  excessive  stimulation.  At  first  there  is  hyperplasia  with  in¬ 
creased  vascularity,  which  is  followed  by  increased  colloid  accum¬ 
ulation  when  the  iodine  balance  is  restored  to  normal.  The 
gland  is  soft  and  symmetrically  enlarged  and  symptoms  are 
absent.  Iodine  in  the  same  dose  as  that  for  prophylaxis  may 
be  given.  Some  glands  will  return  to  normal  size,  while  in 
others  no  further  progression  of  the  goiter  is  observed. 

2.  Adolescent  goiter  u'-ith  symptoms.  In  this  ease  the  gland 
is  subjected  to  such  strain  that  pathological  hyperplasia  residts. 
Small  adenomata  may  be  present.  The  symptoms  are  nervous¬ 
ness,  loss  of  weight,  rapid  heart,  and  fatigue,  and  they  are  so 
outstanding  as  to  be  unmistakable.  The  thyroid  gland  is  en- 
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larged,  firm  and  vascular.  The  basal  metabolic  rate  is  a  little 
increased.  Overstrain  from  work,  poor  hygienic  conditions  or 
infections  are  sometimes  present,  and  may  be  the  cause  of  the 
thyroid  disturbance.  Iodine  in  the  (luantity  given  in  this  coun¬ 
try  for  prophylaxis  may  precipitate  the  condition  and  is  dis¬ 
tinctly  contra-indicated.  We  have  seen  five  such  cases  in  young 
girls  in  the  past  year.  The  treatment  consists  of  rest,  sedatives 
and  attention  to  associated  diseases. 

3.  CoUaid  goiter.  After  successive  strains  upon  the  thyroid, 
colloid  goiter  may  result  instead  of  hyperplasia.  The  alveoli  arc 
distended  with  colloid  while  the  epithelium  is  flat,  inactive  and. 
in  places,  degenerated.  This  type  of  goiter  may  develop  at  any 
age,  but  if  it  develop  in  adolescence,  rarely  persists  in  pure 
form  after  the  age  of  20  or  25.  While  colloid  goiter  often  exists 
without  symptoms,  this  type  is  essentially  one  of  hypofunction. 
Obesity,  dry  skin,  slow  pulse  and  sluggishness  are  present  and 
the  basal  metabolic  rate  is  below  normal.  A  few  of  these  i)a- 
tients  show  nervous  symptoms  with  fatigue  and  tachycardia. 
The  basal  metabolic  rate  is  even  a  little  raised  at  the  first  exam¬ 
ination  but  at  successive  tests  is  normal  or  sub-normal.  It  is 
difficult  to  estimate  the  true  character  of  the  activity  of  the 
thyroid  in  the  latter  cases  without  long  diagnostic  study.  If 
iodine  has  not  been  been  given  i)reviously,  it  may  be  adminis¬ 
tered  under  careful  supervision  as  a  diagnostic  measure. 

Some  of  these  patients  respond  well  to  iodine.  Most  of  them 
are  deficient  in  thyroxin  and  this  must  be  supplied  directly  in 
the  form  of  a  thyroid  preparation.  Our  own  practice  is  to  start 
the  desiccated  thyroid  substance  at  1/10  to  1/5  grain  daily, 
which  can  be  increased  as  the  progress  indicates.  After  two  to 
four  weeks  the  thyroid  should  be  stopped  and  10  mgm.  of  iodine 
given  daily  for  a  similar  time.  This  course  can  be  rejicated 
several  times  a  year  if  benefit  occurs.  Larger  doses  of  thyroid 
material  can  be  given  if  the  patient  is  under  close  observations 
or  in  a  hospital. 

4.  Colloid  enlurgrment  with  adenoma.  When  the  colloid 
goiter  has  been  present  for  a  period  of  time,  hyperplasia  again 
takes  place.  There  may  be  either  localized  areas  of  prolifera¬ 
tion  of  the  epithelial  cells  or  the  formation  of  new  acini.  These 
latter  are  adenomata,  which  may  be  small  and  diffusely  seat- 
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tered  in  the  gland,  or  may  be  large,  discrete  and  encapsnlated. 
They  may  be  due  to  degeneration  of  portions  of  adult  thyroid 
tissue  or  to  development  of  tumor  masses  from  the  fetal  cell 
rests  as  described  by  Graham  (12).  The  acini  may  be  undiffer¬ 
entiated,  or  they  may  be  fully  developed  with  colloid  formation. 
Such  a  gland  will  show  all  types  of  pathological  changes  which 
bear  little  relation  to  the  symptoms.  These  changes  usually  de¬ 
velop  after  the  age  of  20  or  25,  though  they  may  begin  much 
earlier. 

The  clinical  state  is  as  variable  as  the  pathological.  The 
hyperthyroid  and  nervous  symptoms  spoken  of  under  colloid 
goiter  or  all  degrees  of  thyroid  hyperactivity  may  be  observed. 
Ilyperthyroid  states  in  the  ages  of  20  to  40  are  usually  in  this 
class.  The  subjects  may  eventually  develop  the  true  exophthal¬ 
mic  syndrome  becoming  the  type  classified  as  secondary  Graves’ 
disease*.  Symptoms  are  usually  coincident  with  the  development 
of  the  goiter. 

The  most  difficult  problem  to  us  has  arisen  through  associa¬ 
tion  of  milder  grades  of  this  type  of  goiter  with  other  diseases, 
such  as  tuberculosis,  syphilis,  chronic  localized  infections,  valvii- 
lar  heart  diseases,  auricular  tachycardia,  neuroses  and  mental 
fatigue,  pregnancy  and  the  menopause.  It  is  oiir  feeling  that 
chronic  infectious  diseases  may  be  largely  responsible  for  thy¬ 
roid  degenerations  and  hyperactivity.  The  cla.ssical  symptoms 
of  thyrotoxicosis,  namely,  loss  of  weight,  weakness,  nervousness, 
rapid  heart,  treiyor  and  even  definitely  raised  basal  metabolic 
rate  may  be  observed  even  while  the  thyroid  gland  is  in  a  state 
of  normal  or  lessened  activity. 

It  is  in  this  phase  of  the  goiter  (piestion  that  most  of  the 
present-day  uncertainty  exists.  We  should  not  arrive  hastily 
at  a  conclusion  that  the  thyroid  is  overactive  when,  as  a  matter 
of  fact,  the  abnormal  activity  is  a  part  of  a  generalized  toxaemia 
or  the  symptoms  are  due  to  a  separate  and  distinct  disease.  We 
have  had  in  the  past  several  years  fifteen  such  eases  with  mild 
symptoms,  that  have  recovered  with  the  clearing  up  of  foci  of 
infection  or  other  appropriate  treatment.  Such  patients  should 
b<*  put  at  rest  and  if  any  associated  disease  is  found  it  should 
be  treated.  If  no  improvement  occurs  on  this  plan,  the  thyroid 
should  be  resected. 
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When  definite  hyperthyroidism  of  a  more  advanced  degree  is 
obvious,  it  is  better  to  operate  at  once.  The  patient  should  not 
be  considered  cured,  however,  until  all  possible  accessory  dis¬ 
eases  have  been  attended  to.  It  should  also  be  recognized  that  a 
certain  number  of  these  patients  must  be  operated  upon  be¬ 
cause  of  pressure  symptoms  or  for  cosmetic  reasons. 

When  the  thyroid  gland  is  in  a  subnormal  state,  thyroid  e.\- 
tract  and  iodine  as  given  to  persons  with  colloid  goiter  is  per¬ 
missible.  As  these  glands  always  contain  adenomatous  tissue 
their  administration  over  a  period  of  more  than  a  few  weeks  is 
dangerous.  When  operation  is  to  be  done  only  because  of  the 
size  of  the  gland,  large  doses  may  be  given  to  reduce  the  colloid 
areas  and  allow  of  a  better  identification  of  the  adenomata.  In 
the  hyperthyroid  states  iodine  should  not  be  administered  except 
to  produce  a  remission  before  operation  as  in  primary  Graves’ 
disease.  When  the  gland  is  hypoactive  at  the  time  of  operation, 
physiological  doses  may  be  given  for  some  months  afterward  in 
order  to  prevent  hyperplasia  of  the  remaining  portion.  This 
should  not  be  done  if  the  gland  is  resected  for  hyperactivity. 

5.  Fetal  adenoma.  In  this  form  of  goiter  one  or  more  firm 
encapsulated  nodules  are  observed  which,  on  section,  show 
masses  of  undiffei-entiated  epithelial  cells  or  acini  in  various 
stages  of  development.  The  relation  of  this  form  of  goiter  to 
iodine  deficiency  is  not  settled.  Such  fetal  adenomata  may  1m* 
new  growths  and  a  certain  number  of  them  become  malignant. 
They  have  no  definite  relationship  to  focal  infection  or  other 
conditions  causing  thyroid  strain.  They  usiially  appear  between 
the  ages  of  20  to  30.  The  subjects  are  free  of  symptoms  until 
about  40  to  45,  when  severe  thyrotoxicosis  develops.  Before  the 
thyroid  toxaemia  is  evident  they  may  show  vague  nervous  symp¬ 
toms  or  cardiovascular  degeneration  may  begin.  This  disorder 
is  differentiated  from  primary  or  secondary  Graves’  disease  by 
the  absence  of  exophthalmos  and  the  history  of  a  long  standiinr 
goiter  before  the  onset  of  symptoms.  Operation  is  the  only  pos¬ 
sible  procedure  in  these  patients  and  it  should  be  done  as  soon 
as  the  symptoms  ai’e  noticed.  Coller  (13)  advises  that  any  such 
adenoma  should  be  removed  before  it  has  had  time  to  cause 
damage.  Since  about  two  per  cent  of  them  develop  cancer, 
early  operation  is  further  indicated.  Iodine  stimulates  these 
glands  to  intense  hyperactivity  and  should  never  be  given  to 
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patients  having  them.  The  iodine  remission  is  more  marked  in 
those  cases  showing  intense  nervous  phenomena,  including  crises 
and  exophthalmos.  According  to  Plummer  (2),  these  symptoms 
are  not  present  in  pure  toxic  adenoma,  and  no  benefit  from 
iodine  reaction  is  expected  in  them.  There  is  no  evidence  that 
iodine  is  harmful  if  given  preceding  and  immediately  following 
operation,  and  it  should  be  used  in  doubtful  ea.ses. 

SUMMARY 

A  study  is  offered  of  personal  observations  and  some  of  the 
pertinent  literature.  The  following  conclusions  are  reached : 

1.  Iodine  will  prevent  simple  goiter  of  childhood  and  will 
cure  the  disorder  in  a  large  per  cent  of  the  cases.  The  children 
receiving  iodine  will  probably  not  develop  adult  goiter. 

2.  Iodine  is  of  value,  combined  with  thyroid  substance,  in 
the. treatment  of  uncomplicated  colloid  goiter,  but  its  adminis¬ 
tration  should  be  most  carefully  observed. 

3.  The  dose  of  iodine,  when  used  medicinally,  should  not 
exceed  10  mgni.  per  day,  and  this  amount  should  not  be  given  for 
over  a  month  without  intermission.  For  continuous  adminis¬ 
tration,  one  mgni.  per  day  is  ample. 

4.  Iodine  is  dangerous  and  should  not  be  given  to  persons 
with  adenomatous  or  long-standing  colloid  goiters. 

5.  Iodine  should  not  be  given  to  pei’sons  with  Graves’  dis¬ 
ease  or  hyperthyroidism  exeei)t  immediately  preceding  and  fol¬ 
lowing  operation. 

6.  In  all  cases  where  mild  liyperthyroidism  is  suspected! 
foci  of  infection  and  other  diseases  slioidd  be  searched  for  and 
treated  before  the  patient  is  subjected  to  operation. 
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THE  ASSOCIATION  OF  UROLOGIC  LESIONS  WITH 
HYPOTHYROIDISM 


HARVEY  G.  BECK 

BALTIMORE 

Our  knowledge  concerning  the  functions  of  the  thyroid 
gland  is  still  incomplete.  That  thyroxin,  an  active  principal 
of  the  gland,  accelerates  the  activity  of  all  the  different  types  of 
cells  in  the  body  and  in  a  large  measure  controls  their  metabolism 
is  an  undisputed  fact.  In  conseiiuence  any  disorder  of  the  func¬ 
tion  affects  all  the  tissues  of  the  body,  leading  to  an  interesting 
array  of  subjective  and  objective  phenomena,  the  character  de¬ 
pending  upon  whether  the  gland  is  over  or  under-active.  In 
hypothyroidism  the  physiological  functions  are  depressed  ^nd 
the  cells  fail  to  attain  their  normal  morphological  growth  and 
development.  In  congenital  hypoplasia  of  the  thyroid  the  creti¬ 
noid  state  develops  with  skeletal  undergrowth,  sexual  infantal- 
ism  and  idiocy;  if  the  deficiency  occurs  in  adult  life  a  state  of 
hypothyroidism  or  myxoedema  develops. 

Every  student  of  endocrinology’  easily  recognizes  the  pic¬ 
ture  of  hypothyroidism  and  is  familiar  with  the  changes  occur¬ 
ring  in  the  skin,  hair  and  nails ;  the  tendency  to  obesity ;  the 
nervous  and  mental  disturbances;  the  gastro-intestinal  symp¬ 
toms;  the  muscular  weakness  and  the  low  metabolic  rate  with 
slow  pulse  and  subnormal  temperature.  However,  in  the  uro- 
logic  domain,  hypothyroid  manifestations,  to  especially  judge 
from  the  scant  references  and  meagre  descriptions  in  the  lit¬ 
erature,  largely  pass  unnoted.  The  only  article  exclusively  de¬ 
voted  to  the  subject  was  published  by  Stern,*  who  reported  four 
cases  of  what  he  designated  “doughy  infiltration  of  the  mucosa 
of  the  lower  urinary  tract.”  In  this  article  he  stated  that  the 
literature  on  hypothyroidism  makes  but  scant  mention  of  uri¬ 
nary  symptoms,  and  whenever  disturbances  on  the  part  of  the 
urinary  tract  occurred,  they  were,  with  an  astonishing  consensus 
of  opinion,  attributed  as  a  matter  of  course  to  the  peculiar 

♦Storn.  11.  :  A  manifestation  of  h.vpothjrosls  not  heretofore  described. 
Arch.  Diagnosis,  1913,  <t,  114-120. 
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state  of  the  nervous  system.  Urinary  symptoms,  however,  are 
not  wanting  in  many  instances  of  hypothyrosis,  though  they  are 
usually  of  a  minor  nature.  We  may  encounter  simple  polyuria, 
strangury,  and  tenesmus,  or  a  combination  or  alternation  of 
“two  or  all  these  disorders. 

The  studies  in  this  report  are  based  on  the  analysis  of  one 
hundred  consecutive  cases  of  hypothyroidism  with  reference  to 
the  urinary  function  and  the  pathological  changes  found  in  the 
urine,  in  addition  to  a  brief  report  of  an  hereditofamilial  group 
of  endocrinopathic  individuals  with  predominating  hypothyroid 
symptoms. 

This  family  resides  in  southern  Maryland  and  Virginia  and 
consists  of  father,  mother  and  eight  children.  During  the  past 
fourteen  years  the  mother  and  seven  of  the  children  consulted 
me.  A  brief  report  of  these  cases  abstracted  from  my  records 
follows : 

Cafie  1.  Mrs.  Q.  at  the  time  of  her  first  examination  in  April, 
1915,  was  forty-eight  years  of  age.  She  was  five  feet  in  height  and 
weighed  187%  pounds.  She  gave  a  history  of  delayed  puberty  until 
the  age  of  eighteen  and  a  half  years;  obesity  with  hypothyroidism 
pre-existing  for  a  period  of  ten  years.  Her  chief  symptoms  were 
drowsiness,  mental  dullness,  physical  sluggishness,  inability  to  con¬ 
centrate,  impairment  of  memory,  muscular  weakness,  palpitation,  dy¬ 
spnoea,  constipation,  amenorrhoea  and  frequent  burning  micturition. 
The  urine  contained  a  few  hyaline  casts  and  an  enormous  quantity  of 
squamous  epithelium  (three  plus).  She  voided  1800  cc.  in  twenty- 
four  hours  and  the  “phthalein”  elimination  was  67  per  cent  in  two 
hours.  After  the  administration  of  thyroid  for  one  month  her  hypo¬ 
thyroid  symptoms  subsided,  bladder  function  became  normal  and  the 
urine  free  from  casts.  In  December,  1915,  seven  months  later,  she 
reported  that  her  health  remained  good  while  taking  thyroid;  men¬ 
struation  had  returned  and  the  bladder  symptoms  were  controlled. 
However,  after  discontinuing  thyroid  she  had  a  return  of  her  hypo¬ 
thyroid  symptoms,  including  amenorrhoea  and  vesical  irritability ;  the 
latter  at  times  was  very  annoying.  In  June,  1917,  the  urine  contained 
pus  cells,  hyaline  casts  and  an  excessive  amount  of  bladder  epithelium. 
An  examination  of  the  urine  in  April,  1918,  showed  an  absence  of 
pus  cells  but  a  considerable  amount  of  albumin,  a  few  hyaline  casts 
and  many  epithelial  cells. 

In  June,  1919,  she  again  complained  of  vesical  irritability  with 
burning  and  increased  frequency  of  micturition,  causing  her  to  void 
every  hour  or  two  during  the  day  and  two  or  three  times  during  the 
night.  She  was  not  seen  again  until  October,  1926,  when  she  stated 
that  her  chief  complaint  was  frequent  and  painful  urination,  asso- 
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ciated  now  with  pain  in  the  right  side  of  the  abdomen  and  posterior 
lumbar  region.  She  had  not  taken  any  thyroid  for  six  years  with 
the  result  that  she  again  exhibited  all  the  characteristic  symptoms 
of  myxoedema.  There  was  marked  tenderness  of  the  ureteral  points 
on  the  right  side,  especially  the  one  located  several  centimeters  out¬ 
side  the  umbilicus,  recently  described  by  Legge.  The  urine  was  en¬ 
tirely  negative  at  this  examination.  Cystoscopic  examination  by  Dr. 
Goldstein  revealed  a  reddened  mucosa  in  the  region  of  the  trigone 
and  some  injection  of  the  bladder  mucosa.  Further  urologic  studies 
revealed  a  right  ureteral  kink  with  hydronephrosis  and  nephrop¬ 
tosis. 

Case  2.  Mrs.  C.  was  examined  in  October,  1914.  She  was  35 
years  old,  five  feet  three  and  a  half  inches  tall  and  weighed  155% 
pounds.  Her  complaint  was  that  for  years  she  suffered  with  polla- 
kyuria  and  backache.  The  menstrual  history  was  negative.  She 
had  patchy  pigmentation  on  the  face  and  forehead.  She  consulted 
me  again  in  September,  1926,  twelve  years  later.  At  this  time  she 
gave  a  history  of  nocturia,  lumbar  pains  referred  to  the  right  groin 
and  irritation  at  the  urethral  orifice,  for  which  she  had  received  local 
treatments.  She  had  reached  her  maximum  weight  of  176  pounds 
three  months  previous  but  her  weight  was  then  168  pounds.  She 
exhibited  a  definite  clinical  picture  of  hypothyroidism.  The  symp¬ 
toms  included  lassitude,  impairment  of  memory,  intolerance  to  cold, 
tinnitus  aurium,  muscae  volitantes,  dry,  thick,  infiltrated  skin,  falling 
hair,  crunching  joints,  prominent  acra,  dulled  expression,  bradycardia 
(60),  hypotension  (92/60)  and  hypothermia  (97.6).  She  had  pyor¬ 
rhoea  and  periapical  abscesses.  There  was  pain  on  pressure  over  the 
right  posterior  lumbar  area  and  the  ureteral  points  were  tender. 
The  urine  contained  many  squamous  epithelial  cells  but  was  other¬ 
wise  negative.  The  urologic  examination  showed  some  redness  of  the 
external  meatus  and  the  trigone  was  congested  and  oedematous. 
Ureteral  catheterization  and  uretero-pyelograms  showed  hydronephro¬ 
sis  of  the  right  kidney  with  a  probable  stricture  of  the  upper  major 
calyx  and  ureter  on  the  right  side.  The  condition  improved  on  thy¬ 
roid,  diet  and  ureteral  dilatation. 

Case  S.  Mrs.  M  was  examined  in  July,  1926.  She  was  forty-two 
years  of  age  and  five  feet,  two  and  a  half  inches  in  height;  her  maxi¬ 
mum  weight  (in  1918)  had  been  185  pounds.  At  the  time  of  examina¬ 
tion  she  weighed  128  pounds.  There  was  fat  dystrophy  of  the  hypo¬ 
physeal  type  with  marked  girdle  adiposity.  The  hypothyroid  symp¬ 
toms  were  milder  than  those  in  her  two  sisters  just  described.  As  a 
child  she  suffered  from  malaria  and  at  the  age  of  fourteen  from  rheu¬ 
matic  fever  which  was  followed  by  chorea.  She  gave  a  normal  men¬ 
strual  history;  she  had  had  two  normal  pregnancies.  Her  chief  com¬ 
plaints  were  chills,  fevers  and  sweats  and  her  diagnosis  was  malaria. 
She  also  complained  of  pain  in  her  back,  aching  thighs  and  nocturia. 
Foci  of  infections  were  found  in  her  tonsils  and  teeth.  The  blood  was 
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negative  for  malarial  parasites  but  showed  a  moderate  grade  of  sec¬ 
ondary  anemia  with  a  hemaglobin  of  68  per  cent,  red  cell  count  of 
3,318,000  and  a  leucocytosis  of  17,200  with  91  per  cent  of  polymor¬ 
phonuclear  cells.  The  urine  contained  albumin  and  clumps  of  pus 
cells.  Urologic  studies  revealed  pyelitis  of  the  right  kidney  which 
was  promptly  relieved  by  treatment. 

Case  Jf.  Mrs.  H.  B.  was  first  seen  in  July,  1915.  She  was  forty- 
five  years  of  age,  measured  five  feet  and  one-quarter  inches  in  height 
and  weighed  175%  pounds.  The  obesity  was  of  the  hypophyseal  type 
with  enormous  hips  and  buttocks  but  most  of  her  symptoms  were 
referable  to  thyroid  deficiency.  Her  most  distressing  disorder  was 
asthma  from  which  she  suffered  periodically.  She  did  not  complain 
of  any  bladder  symptoms  and  the  urine  was  negative  except  for 
epithelium  which  appeared  in  large  quantities.  Her  general  health 
improved  on  the  administration  of  thyroid  and  anterior  pituitary 
lobe;  her  weight  decreased  26%  pounds,  the  fat  was  redistributed  and 
the  asthmatic  attacks  diminished.  The  epithelial  cells  in  the  urine 
decreased  from  three  plus  to  one  plus. 

Case  5.  E.  E.  B.  consulted  me  in  April,  1917,  at  the  age  of  forty- 
two,  for  symptoms  of  myxoedema,  obesity  and  hypertension.  The 
symptoms  of  myxoedema  were  so  pronounced  that  he  was  both  men¬ 
tally  and  physically  incapacitated  for  many  months.  He  was  approxi¬ 
mately  five  feet  eight  inches  in  height  and  weighed  223  pounds.  His 
blood  pressure  was  205,  systolic,  and  120,  diastolic.  One  of  his  chief 
symptoms  was  frequency  of  urination  with  nocturia.  The  records 
of  the  urinary  analysis  showed  a  remarkable  fluctuation  in  charac¬ 
ter.  An  examination  in  April,  1920,  was  negative  except  for  a  trace 
of  albumin.  Three  months  later  it  contained  a  large  amount  of  al¬ 
bumin,  hyaline  and  granular  casts,  fifty  pus  cells  to  the  field  and  a 
large  amount  of  bladder  epithelium. 

In  1924  red  blood  cells  appeared  in  the  urine  with  a  trace  of 
albumin  and  a  large  amount  of  sugar.  In  1925  red  blood  cells  were 
again  found,  albumin  was  present  as  a  trace  but  there  were  no  casts 
and  sugar  was  absent.  The  “phthalein”  output  ranged  from  30  to 
47.5  per  cent  in  two  hours.  The  prostate  was  slightly  enlarged.  No 
complete  urologic  examination  was  made.  By  periodic  administration 
of  thyroid  a  good  state  of  health  was  maintained,  including  normal 
bladder  function,  and  by  diet  the  accompanying  obesity  and  diabetes 
was  controlled  and  the  blood  pressure  was  reduced  almost  to  normal. 
In  1920  he  was  regarded  as  a  case  of  chronic  nephritis  but  since 
then  albumin  practically  disappeared  from  the  urine,  casts  entirely 
disappeared  and  the  functional  capacity  of  the  kidneys  increased. 

Case  6.  R.  B.  presented  himself  for  examination  May,  1918.  He  was 
forty-one  years  of  age  and  complained  of  languor,  somnolence,  am¬ 
nesia  and  other  symptoms  of  hypothyroidism  and  gave  a  history  of 
gaining  in  weight.  He  also  complained  of  having  to  void  frequently 
during  the  day  and  night  and  of  a  burning  sensation  at  times.  He 
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passed  a  normal  stream.  The  only  specimen  of  urine  examined  was 
normal. 

Case  7.  H.  T.  B.  was  examined  in  1915.  He  was  fifty-one  years 
old  and  weighed  166  pounds,  although  his  maximum  weight  had  been 
225  pounds  four  years  previous.  He  gave  a  history  of  intermittent 
hematuria  with  frequent  and  often  painful  mi<.turition.  He  had 
symptoms  of  thyroid  deficiency.  The  urine  contained  4.3  per  cent  of 
sugar  and  frequently  a  large  amount  of  blood  and  pus.  A  urological 
examination  showed  a  malignant  papilloma  of  the  bladder  from  which 
he  subsequently  died. 

Case  8.  Mrs.  H.  B.,  the  mother,  was  examined  in  June,  1915. 
She  was  sixty-eight  years  old  and  complained  of  pain  in  the  right 
side  of  the  abdomen.  She  was  short  in  stature,  weighed  160  pounds 
and  was  described  as  obese  with  puffiness  of  eyelids  and  pendulous 
abdomen  due  to  fat.  The  records  do  not  contain  any  references  to 
the  urinary  function  or  examination  of  urine.  She  died  at  the  age 
of  72  from  pneumonia.  No  history  was  obta’  ^d  of  the  father  ex¬ 
cept  that  he  was  of  medium  height,  obese,  woieht  about  230  pounds, 
suffered  from  asthma  and  died  at  the  age  of  seventy-two  from 
paralysis. 

One  son,  who  was  not  examined,  was  five  feet,  six  and  a  half 
inches  in  height,  weighed  about  two  hundred  pounds,  also  suffered 
from  bronchial  asthma  and  died  from  pneumonia  at  the  age  of  52. 

One  of  the  outstanding  features  in  this  group  of  ca.ses  is 
the  hereditary  tendency  to  endocrine  disturhances  with  obesity. 
While  the  thyroid  function  was  apparently  disturbed  in  the 
entire  series,  in  certain  cases  other  glands  were  affected,  namely, 
the  pituitary,  as  indicated  by  the  type  of  obesity  in  two  of  the 
daughters;  the  gonads,  as  indicated  by  amenorrhoea  and  steril¬ 
ity  in  one;  and  the  pancreas  as  indicated  by  glycosuria  in  two 
of  the  sons.  Besides,  three  suffered  with  asthma.  Other  strik¬ 
ing  features  ai*e  the  clinico-pathologic  conditions  encountered 
in  the  urologic  tract.  It  is  also  remarkable  to  note  the  a<re 
period  when  the  symptoms  first  made  their  apj)earance.  Six 
of  the  seven  children  consulted  me  for  the  first  time  between 
the  ages  of  41  and  51  years  and  one  at  the  age  of  25  years. 
This  suggests  that  the  urologic  disturbances  are  late  manifesta¬ 
tions  in  the  hei’editary  form  of  glandtdar  insufficiency. 

The  constant  association  of  urologic  signs  and  symptoms 
in  this  family  grmip  of  cases  is  probably  more  than  coincidence 
and  leads  one  to  suspect  an  etiological  relationship  between  these 
disturbances  and  endocrine  imbalance,  especially  thyroid  de¬ 
ficiency.  Hertoge  recognized  this  feature  in  hypothyroidism. 
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stating  that  the  endothelial  cells  share  in  the  general  feebleness. 
They  are  shed  prematurely  and  such  cavities  as  the  gall  bladder 
and  also  the  urinary  bladder  are  unprotected  from  the  irritating  - 
action  of  their  contents.  The  bladder  being  constantly 
denuded  of  its  epithelial  lining  is  more  than  usually  sensitive 
to  the  irritating  action  of  the  urine  and  this  alone  is  respon¬ 
sible  for  many  ca.ses  of  nocturnal  enuresis  in  children.  An 
examination  of  the  urine  in  these  cases  shows  the  presence  of 
a  large  number  of  squamous  epithelial  cells  from  the  bladder, 
llertoge  further  states  that  the  parents,  especially  the  mother, 
often  exhibit  a  more  or  less  advanced  degree  of  thyroid  defect, 
rndoubtedly  the  epithelial  lining  of  the  entire  genito-urinary 
tract  undergoes  nutritional  changes  with  tumefaction  causing 
impairment  of  reinl  function  and  lowering  the  resistance  to 
trauma  or  infectidhV-  No  report  on  systematic  observations  of 
functional  eliminatiOi'  in  myxoedema  has  been  found.  Albumin 
and  casts  frequently  appear  in  the  urine  but  true  nephritis 
rarely  occurs. 

In  100  consecutive  cases  of  hypothyroidism  studied  by  the 
writer,  sixteen  were  males  and  eighty-four  females.  The  sub¬ 
jective  symptoms  noted  in  order  of  frequency  were  nocturia, 
pollakyuria,  dysuria,  oliguria  and  incontinence.  Forty-three 
patients  complained  of  nocturia.  Of  these,  twenty-one  voided 
on  an  average  once  during  the  night  and  twenty-two  voided  at 
least  twice,  but  ranged  up  to  nine  or  ten  times  during  the  night. 
Twenty-five  complained  of  frequency  of  urination  and  seven 
of  infrequency  of  urination.  Twenty-six  suffered  with  dysuria ; 
of  these,  eleven  described  the  sensation  as  burning;  eight  as 
painful  and  seven  as  a  sense  of  discomfort  or  irritability.  Two 
of  the  patients  suffered  with  incontinence.  The  analysis  of  the 
urine  showed  a  wide  variation  in  the  pathological  findings. 
Bladder  epithelium  in  excess  of  normal  was  by  far  the  most 
constant  feature,  occurring  in  sixty-nine  of  the  patients.  These 
were  designated  as  one,  two,  three  and  four  plus,  according  to 
their  relative  amount.  Twenty-six  showed  one  plus;  twenty- 
four,  two  plus;  fifteen,  three  plus  and  four,  four  plus. 

Pyuria  ranked  second,  occuring  in  twenty-eight  patients; 
seven  show'ed  it  in  mild  form  with  ten  cells  or  less  to  the  high 
field.  In  eighteen,  the  specimens  contained  from  ten  to  fifty 
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cells  to  the  field  and  in  three,  fifty  or  more  cells  to  the  field. 
Albumin  occurred  in  eight  with  a  decided  reaction  in  six  and 
a  trace  in  two.  Casts,  usually  hyaline,  occurred  in  seven.  Red 
blood  cells  in  various  amounts  appeared  in  eight.  Sugar  was 
present  in  nine  patients.  In  two  of  these  only  small  traces  were 
found. 

Renal  function  was  te.sted  in  only  seven  of  these  cases.  The 
sulphophenolphthalein  output  varied  from  twenty  to  sixty-five 
per  cent.  This  tabulation  does  not  embrace  the  disturbances  of 
the  genital  organs  but  such  symptoms  as  frigidity,  impotence, 
amenorrhoea  and  sterility  were  not  uncommon.  Among  the 
pathological  diagnoses  of  the  urologic  tract  made  in  this  series 
of  cases  may  be  mentioned  pyelitis,  cystitis,  trigonitis,  ureteral 
strictures,  urethral  caruncles  and  papilloma  of  the  bladder. 

An  analysis  of  the  hundred  consecutive  cases  studied  (which 
does  not  include  the  hereditary  family  group)  suggests  that 
there  is  a  definite  increase  in  the  incidence  of  urologic  dis¬ 
eases  which  develops  as  a  seiiuence  of  thyroid  deficiency  and 
that  a  careful  investigation  should  be  made  in  regard  to  the 
genito-urinary  function  and  that  the  urine  should  be  carefully 
studied  for  pathological  elements.  The  facts  elicited  should 
lead  one  to  stress  their  significance  and  make  an  effort  to 
diagnose  the  milder  forms  of  hypothyroidism  early  and  admin¬ 
ister  thyroid  in  order  to  prevent  these  complications.  One  should 
not  lose  sight  of  the  fact  that  heredito-familial  myxoedema  may 
possibly  be  prevented  by  the  administration  of  thyroid  to  the 
expectant  mother  during  the  period  of  gestation. 
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Various  physical  and  psychical  disturbances  have  been  ob¬ 
served  during  the  menstrual  cycle  of  many  women.  The  most 
common  of  these  manifestations  are  physical  depression  and 
debility;  mental  depression  verging  on  melancholia  at  times; 
degrees  of  nervousness,  varying  from  mild  restlessness,  sleep¬ 
lessness  and  irritability,  to  violent  hysteria  and  collapse;  dys- 
menorrhoea,  amenorrhoea  and  metrorrhagia.  Headache,  al¬ 
though  less  frequent  than  the  symptoms  mentioned  above,  is 
quite  often  observed  during  the  period  of  the  mensis.  Since 
these  symptoms  have  frequently  been  observed  to  disappear 
with  the  advent  of  the  climacterium,  it  is  generally  believed 
that  they  are  due  to  some  dysfunction  of  the  gonads.  As  there 
are  no  laboratory  methods  available  acciirately  to  measure  or 
register  the  relative  functions  of  internal  secretions  of  the  hu¬ 
man  sex  glands,  all  conclusions  regarding  them  must  be  ba.sed 
upon  careful  clinical  observations. 

A  review  of  the  histories  of  8500  consecutive  medical  pa¬ 
tients  in  private  practice,  revealed  47  women  suffering  from 
severe  headaches  during  the  menstrual  cyele.  Many  of  these 
patients  had  constitutional  factors,  which  obscured  the  direct 
relationship  between  the  headache  and  the  pelvic  organs.  How¬ 
ever,  15  patients  with  an  uncomplicated  picture  of  menstrual 
headaches,  who  have  been  relieved  by  methods  directed  toward 
the  correetion  of  the  ovarian  dysfunction,  have  been  selected  for 
this  communication.  The  factor  of  psychotherapy  has  been  elimi¬ 
nated.  The  patients  were  not  advised  as  to  the  medication  pre¬ 
scribed  nor  as  to  the  relief  to  be  expected,  consequently  the  dis¬ 
appearance  of  the  headache  was  a  spontaneous  response  from 
the  patient  herself. 

This  series  of  cases  will  be  recorded  in  detail  with  the 
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thoiijjht  that  ffreater  interest  may  be  created  in  this  broad  field 
of  clinical  observation. 

CASE  HISTORIES 

Case  No.  I.  A  married  woman,  aged  45,  complained  o€  head¬ 
ache.  The  patient  stated  that  she  had  had  headaches  more  or  less 
all  of  her  menstrual  life.  They  always  came  at  menstruation  time, 
sometimes  before  and  sometimes  after  the  flow  started.  The  pain 
was  mostly  in  the  left  temporal  region  and  lasted  twenty-four  to 
forty-eight  hours.  She  had  continuous  headache  in  the  back  part 
of  the  head  for  one  year.  This  type  of  headache  appeared  after  an 
attack  of  influenza.  Menstruation  occurred  at  regular  intervals;  the 
flow  was  normal  in  amount  and  there  was  no  dysmenorrhoea. 

General  physical  examination  showed  a  well  nourished  woman. 
The  tonsils  were  moderately  enlarged  and  pus  could  be  expressed 
from  the  crypts.  The  sinu.ses  were  cloudv.  The  blood  pressure  was 
70  diastolic  and  98  systolic.  The  pelvic  organs  were  normal  to 
palpation.  The  Wassermann  test  was  negative.  A  complete  gastro¬ 
intestinal  study,  consisting  of  fractional  test  breakfast,  stool  and 
x-ray  examinations,  revealed  no  abnormality. 

The  sinusitis  disappeared  under  treatment  and  with  it  the  oc¬ 
cipital  headache.  The  menstrual  headache  remained  unchanged. 
The  patient  was  given  five  grains  of  ovarian  substance  (Parke- 
Davis  &  Co.) ,  three  times  a  day  after  meals,  with  no  relief.  The 
dose  was  increased  to  ten  grains,  three  times  a  day.  After  two 
months'  feeding,  the  menstrual  headache  disappeared.  Two  months 
later  the  dose  was  decreased  to  five  grains  and  for  one  year  there 
has  been  no  recurrence  of  the  menstrual  headache. 

Case  No.  II.  A  married  woman,  aged  47,  complained  of  pre¬ 
menstrual  headache.  She  had  had  headaches  at  the  time  of  the 
menstrual  period  for  twelve  years.  They  began  after  the  birth  of 
her  child.  These  headaches  were  prostrating,  incapacitating  and 
lasted  from  twenty  to  thirty-six  hours.  The  headache  always  oc¬ 
curred  at  the  onset  of  the  mensis  and  for  the  first  forty-eight  hours 
the  menstrual  flow  was  very  scant.  The  duration  of  the  entire  pe¬ 
riod  was  four  or  five  days  and  the  flow  insufficient.  She  had  always 
noticed  tiredness  and  nervousness  for  one  week  previous  to  onset  of 
menstruation. 

The  general  physical  examination  revealed  a  well  nourished  wo¬ 
man.  The  sinuses  transilluminated  well.  The  tonsils  were  enlarged  and 
pus  could  be  readily  expressed.  The  heart  and  lungs  were  normal. 
The  blood  pressure  was  diastolic,  70;  systolic,  110.  There  were  no 
unusual  gastro-intestinal  findings.  The  fundus  of  the  uterus  was  in 
retroposition  and  the  cervix  was  chronically  inflamed.  Blood  and 
urine  findings  were  normal. 

Ten  grains  of  ovarian  substance  (P.  D.  &  Co.)  was  given  after 
meals.  After  two  months’  feeding,  the  premenstrual  disturbance 
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and  the  headaches  disappeared.  The  flow  became  normal.  The 
ovarian  substance  was  decreased  after  four  months.  There  has  been 
no  return  of  the  headaches,  although  one  year  has  elapsed. 

Case  No.  III.  A  married  woman,  aged  44,  suffered  with  ter¬ 
rible  nervousness,  depression  and  headache  around  menstruation 
time.  It  was  a  sort  of  restlessness,  associated  with  marked  irrita¬ 
bility,  headache  and  melancholia.  There  was  no  nausea  or  vomiting 
accompanying  the  headache.  For  one  interval  of  six  months  the 
headache  occurred  on  the  right  side  and  would  last  three  days.  At 
other  times  the  pain  was  general  over  the  entire  head.  The  pain 
was  a  dull  type  of  ache  and  lasted  from  a  few  hours  to  a  week,  be¬ 
fore  the  menstrual  flow  started.  The  menstruation  lasted  three  days, 
was  normal  in  amount  and  not  associated  with  any  cramping. 

Physical  examination  showed  a  short,  fat  woman  with  no  evi¬ 
dence  of  infection  in  the  sinuses  or  teeth.  The  tonsils  had  been  re¬ 
moved.  The  cardio-respiratory  system  showed  no  abnormality.  The 
blood  pressure  was  diastolic,  70;  systolic,  130,  There  was  a  true 
achylia  gastrica  present.  Stool,  urine  and  x-ray  studies  of  the  gas- 
tro-intestinal  tract  gave  normal  findings.  The  pelvic  organs  were 
not  remarkable. 

This  patient  was  given  ten  grains  of  ovarian  substance  (P.  D. 
&  Co.)  after  meals.  The  headache  and  the  pre-menstrual  nervous¬ 
ness  were  absent  at  the  second  mensis  after  treatment  was  started. 
The  medication  was  continued  several  months  and  then  stopped. 
During  the  past  four  years  she  has  had  an  occasional  return  of  symp¬ 
toms,  which  were  relieved  promptly  by  resuming  the  former  medi¬ 
cation.  The  mensis  has  continued  to  be  regular. 

Case  No.  IV.  A  married  woman,  aged  36,  had  observed  severe 
headaches  at  menstruation  time  for  many  years.  The  menstruation 
had  been  scanty  and  came  at  irregular  intervals.  For  several 
months  she  had  awakened  daily  with  a  dull  headache  in  addition  to 
the  very  acute  headaches  during  the  time  of  the  menstrual  period. 
She  was  exceedingly  nervous  and  felt  weak  and  depressed  at  all 
times.  There  had  been  two  children,  but  the  headaches  did  not 
start  until  after  the  last  childbirth. 

Physical  examination  showed  a  fairly  well  nourished,  restless 
and  anxious  appearing  woman  with  no  evident  physical  defects.  The 
blood  pressure  was  diastolic,  70;  systolic  120  and  the  pulse  was  70. 
The  blood,  urine,  stool,  basal  metabolism  and  gastro-intestinal  find¬ 
ings  were  normal. 

Because  of  the  irregular  and  scanty  menstruation  and  the  severe 
morning  and  monthly  headaches,  15-grain  doses  of  ovarian  sub¬ 
stance  (Parke-Davis  &  Co.  preparation)  were  given  three  times 
a  day.  In  addition  a  32-grain  ampule  of  Lilly  ovarian  extract 
was  given  hypodermically,  three  times  a  week.  Within  a  week  after 
the  treatment  was  started  the  morning  headaches  disappeared. 
After  the  second  mensis  the  monthly  headache  was  absent.  The 
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menstruation  became  regular  and  the  flow  normal  in  amount.  The 
doses  were  gradually  decreased.  Several  months  after  the  treat¬ 
ments  were  stopped,  the  above  condition  recurred  and  was  again 
relieved  by  ovarian  therapy. 

Case  No.  V.  An  unmarried  woman,  aged  26,  complained  of  severe 
menstrual  headaches.  The  onset  of  this  type  of  headache  was  one 
year  ago.  The  pain  started  one  to  two  days  before  menstruation 
and  lasted  five  to  six  days  after  the  flow  ceased.  Occasionally  the 
headaches  were  associated  with  nausea  and  vomiting.  For  six 
months  the  menstrual  flow  had  been  scanty  and  lasted  one  to  two 
days.  She  had  gained  about  20  pounds  in  weight  since  the  onset  of 
the  headaches.  Between  menstrual  periods  her  health  was  excel¬ 
lent. 

The  general  examination  showed  a  rather  fat  woman.  The  skin, 
hair  and  nails  were  not  dry.  There  was  no  sinus  or  oral  sepsis. 
The  heart  and  lungs  were  normal.  The  blood  pressure  was  diastolic. 
90;  systolic,  140;  the  pulse  rate  was  72.  The  gastro-intestinal  and 
generative  organs  showed  no  abnormality.  The  basal  metabolism 
rate  was  plus  six  per  cent. 

The  patient  was  placed  on  ten  grains  of  ovarian  substance  (P. 
D.  &  Co.)  after  meals.  After  the  second  mensis  there  was  no  further 
headache  and  the  menstrual  flow  became  normal  in  amount  and 
lasted  three  to  four  days.  She  remained  free  of  all  headache  during 
the  ovarian  feeding  and  for  some  months  after  it  was  stopped.  She 
has  been  free  of  this  type  of  headache  for  six  years  with  only  oc¬ 
casional  feeding  of  the  ovarian  substance  for  a  period  of  a  month 
or  two  at  a  time. 

Case  No.  VI.  An  unmarried  woman,  aged  39,  had,  for  several 
years,  marked  nervousness  at  the  time  of  menstruation.  The  ner¬ 
vousness  and  mensis  were  always  associated  with  severe  headaches. 
The  headaches  were  incapacitating,  general  in  type  and  lasted  from 
24  to  36  hours.  Sometimes  the  nervousness  and  headache  would 
precede,  and  at  other  times,  follow  the  menstrual  flow.  The  men¬ 
struation  had  been  slightly  irregular  and  scanty.  A  tumor  of  the 
right  ovary  had  been  removed  four  and  a  half  years  previously,  but 
the  removal  of  this  tumor  did  not  relieve  the  headache  condition. 

General  examination  revealed  a  slender  woman  with  cold,  clammy 
hands  and  feet.  The  hair,  nails  and  skin  were  not  dry.  The  .sinuses 
and  mouth  showed  no  chronic  infection.  The  blood  pressure  was 
diastolic,  70;  systolic,  150;  pulse  72.  The  heart,  lungs,  gastro-in¬ 
testinal  and  generative  organs  were  quite  normal.  The  blood  Wasser- 
mann  test  and  the  urine  findings  were  negative.  Hemoglobin  was  76 
per  cent;  the  red  blood  cells,  4,300,000. 

After  two  months’  oral  administration  of  ovarian  substances,  ten 
grains,  three  times  a  day,  after  meals,  the  headache  and  nervous 
symptoms  disappeared.  Recurrences  of  these  symptoms  during  the 
past  four  years  have  always  disappeared  after  ovarian  medication. 
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Case  No.  VII.  A  widow,  aged  38,  has  observed  severe  headache 
at  the  menstrual  period  for  several  years.  These  headaches  were 
associated  with  nausea  and  vomiting  and  lasted  from  one  to  two 
days.  She  had  one  or  two  slight  headaches  each  week,  associated 
with  constipation,  but  the  severe  attacks  always  occurred  during  the 
menstrual  period.  She  was  exceedingly  nervous  and  depressed  dur¬ 
ing  the  menstrual  week.  The  menstruation  was  very  regular,  flow 
was  scanty,  but  the  duration  was  about  five  days. 

The  general  physical  examination  showed  a  well  developed  dark 
woman.  The  sinuses  transilluminated  well.  X-ray  plates  of  the 
cranium  did  not  show  evidence  of  intracranial  pressure.  The  tonsils 
were  chronically  infected.  The  heart  and  lungs  were  normal.  The 
blood  pressure  was  diastolic,  70;  systolic,  120;  pulse,  72.  The  gas- 
tro-intestinal  and  pelvic  organs  were  normal  to  palpation.  A  frac¬ 
tional  test  breakfast  showed  a  hyperacidity.  The  urine,  stools  and 
blood  were  normal.  X-ray  studies  of  the  gastro-intestinal  tract 
showed  marked  colonic  stasis. 

The  constipation  was  rectified  and  the  intermenstrual  cephalal¬ 
gias  disappeared,  but  the  menstrual  headache  continued.  Ten  grains 
of  ovarian  substance  was  administered  by  mouth  after  meals.  After 
the  second  month  the  menstrual  headache  and  nervous  symptoms 
disappeared  and  the  menses  become  normal.  With  the  aid  of  inter¬ 
mittent  ovarian  feeding,  she  has  had  no  menstrual  headache  for  two 
and  a  half  years. 

Case  No.  VIII.  A  married  woman,  aged  35,  complained  of 
headache  at  the  menses.  She  had  given  birth  to  a  large  baby  19 
months  previous  to  examination.  She  gained  weight  while  nursing 
the  baby  and  felt  splendid.  For  the  past  six  months  she  had  very 
severe  headaches  at  the  time  of  the  menstrual  period.  These 
headaches  came  on  the  day  previous  to  the  menstruation  and  lasted 
for  two  days.  The  pain  was  terrific  and  located  just  behind  the 
eyes.  She  had  been  very  nervous  during  the  menses.  Men.str nation 
had  been  scanty  and  irregular. 

General  examination  showed  an  undernourished  woman  with  dry 
skin,  nails  and  hair.  The  sinuses  were  not  cloudy.  The  tonsils  and 
gums  were  chronically  infected.  The  pulse  was  84  and  the  blood 
pressure,  80,  diastolic;  130,  systolic.  The  remainder  of  the  findings 
were  normal.  A  blood  examination  showed  hemoglobin,  77  per  cent 
and  red  blood  cells  4,340,000.  The  basal  metabolic  rate  was  plus 
six  per  cent. 

This  patient  was  placed  in  a  hospital  and  on  forced  feeding  re¬ 
gained  the  lost  weight,  but  the  headaches  at  the  time  of  the  menses 
persisted.  After  two  months’  feeding  of  ovarian  substance  (P.  D. 
&  Co.),  16  grains  after  meals,  the  monthly  headache  disappeared 
and  she  has  remained  well  for  two  years. 

Case  No.  IX.  A  married  woman,  aged  34,  complained  of  severe 
nervousness  and  headaches.  She  was  operated  upon  four  years 
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previously  and  abscessed  Fallopian  tubes  and  a  chronically  inflamed 
appendix  removed.  The  ovaries  were  not  removed.  Since  the  op¬ 
eration  she  had  had  very  marked  nervousness,  melancholia,  irrita¬ 
bility  and  severe  headache  at  the  time  of  menstruation.  The  ner¬ 
vous  symptoms  preceded  the  menstrual  flow  several  days  and  the 
headache  two  or  three  days.  Occasionally  during  these  attacks  of 
headache  she  has  had  deafness  in  the  right  ear  and  some  visual 
disturbances.  The  menstruation  occurred  at  regular  intervals  and 
was  practically  normal  in  amount. 

General  examination  showed  a  poorly  nourished,  pale,  restless 
woman.  The  tonsils  and  gums  were  chronically  infected.  The  heart, 
lungs,  stomach,  intestinal  and  pelvic  examinations  were  normal.  The 
blood  gave  a  negative  Wassermann  test.  Hemoglobin  was  78  per 
cent  and  the  red  blood  cells  4,420,000.  The  urine,  stool  and  frac¬ 
tional  test  flndings  were  normal.  Complete  x-ray  studies  revealed 
no  abnormalities. 

The  patient  was  placed  in  a  hospital  and,  on  forced  feeding, 
gained  20  pounds,  but  continued  to  have  the  menstrual  headaches 
and  nervousness.  She  was  then  given  ten  grains  of  ovarian  sub¬ 
stance  by  mouth,  three  times  a  day  after  meals.  After  two  months’ 
ovarian  feeding,  the  menstrual  symptoms  completely  disappeared. 
On  intermittent  ovarian  feeding,  she  has  remained  free  of  headaches 
and  nervous  symptoms  at  menstruation  time  for  four  years. 

Case  No.  X.  A  married  woman,  aged  43,  complained  of  headache. 
For  several  years  she  had  headaches  at  irregular  intervals,  always 
associated  with  nausea  and  vomiting.  At  first  the  duration  of  pain 
was  24  hours,  but  the  time  increased  to  two  or  three  days.  These 
headaches  were  always  worse  at  menstruation  time.  At  times  the 
headaches  started  before  menstruation  and  other  times  at  the  end 
of  the  period.  Until  20  years  of  age,  she  would  have  headache 
about  once  a  month.  Between  20  and  30  years  of  age,  there  were  two 
headaches  a  month.  For  the  past  ten  years,  she  has  had  excruciat¬ 
ing  headaches  two  or  three  days  every  week.  She  had  part  of  the 
uterus  and  one  ovary  removed  three  years  previously  with  no  relief 
from  the  headaches.  At  times  the  pain  was  more  acute  at  the  base 
of  the  skull,  and  at  other  times,  above  the  eyes.  The  pain  was  very 
sharp  but  not  pulsating.  She  had  one  child  and  during  the  period  of 
pregnancy  did  not  have  headaches.  The  menstruation  was  scanty, 
irregular  and  associated  with  marked  mental  and  physical  depres¬ 
sion. 

General  examination  showed  a  well  nourished  woman.  The 
skin,  hair  and  nails  were  in  good  condition.  The  sinuses  were  clear. 
The  tonsils  had  been  well  removed.  The  heart  and  lungs  were  nor¬ 
mal.  The  blood  pressure  was  diastolic,  70  and  systolic  120.  The 
pulse  was  72.  Abdominal  and  pelvic  flndings  were  normal.  A  frac¬ 
tional  test  meal  showed  a  spurious  achylia  gastrica.  The  Wasser- 
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mann  test  and  blood  count  were  normal.  Urine,  stool  and  x-ray 
study  of  the  gastro-intestinal  tract  revealed  no  abnormalities. 

The  patient  was  placed  on  a  laxative  diet  with  no  apparent 
change  in  the  headaches.  She  was  then  given  15  grain  doses  of 
ovarian  substance  by  mouth  after  meals.  After  two  months’  feeding, 
the  headaches  disappeared.  She  has  taken  ovarian  substance  at 
intervals  during  the  past  three  years  and  has  been  entirely  free  of 
menstrual  headaches. 

Case  No.  XI.  A  married  woman,  aged  40,  complained  of  head¬ 
aches.  During  her  high  school  days  she  frequently  had  headaches. 
When  at  college,  she  began  having  regular  sick  headaches  at  her 
menstruation  time.  These  were  always  associated  with  nausea  and 
vomiting  and  would  last  from  24  to  36  hours.  The  pain  was  con¬ 
stant  in  character  and  general  over  the  entire  head.  The  patient 
had  been  married  for  15  years  and  had  two  children.  She  had 
noticed  that  during  each  pregnancy  she  had  been  free  of  headache 
during  the  entire  nine  months.  Two  years  ago,  she  had  an  abdomi¬ 
nal  exploratory  operation  in  the  hope  that  some  difficulty  could  be 
found  and  corrected,  with  relief  of  the  headaches.  Some  adhesions 
were  released,  but  this  gave  no  relief.  The  menstruation  period 
had  always  been  regular,  every  28  days,  rather  scanty  in  amount 
and  lasting  only  three  days. 

The  general  examination  revealed  no  abnormalities.  Blood, 
urine,  stool,  test  breakfast  and  x-ray  studies  showed  no  evidence  of 
organic  or  functional  disorder. 

The  patient  was  given  ten  grains  of  ovarian  substance  by 
mouth  after  meals  and  one  ampule  of  Lilly’s  ovarian  extract  hypo¬ 
dermically  every  second  day.  After  the  second  mensis,  there  were 
no  further  headaches.  The  hypodermic  injections  of  ovarian  extract 
were  stopped  after  two  months  and  the  feedings  by  mouth  continued. 
During  the  past  three  years,  she  has  taken  ovarian  substance  by 
mouth  at  intervals  and  has  remained  free  from  headache. 

Case  No.  XII.  A  school  girl,  aged  17,  complained  of  chronic 
headache.  She  had  an  attack  of  so-called  “intestinal  flu”  about 
four  years  previously.  Following  this  attack,  she  developed  head¬ 
ache.  The  headache  was  continuous.  She  remained  in  bed  for  six 
months  following  the  “flu.”  A  slightly  elevated  temperature  was 
noted  during  her  pre-menstrual  period.  During  the  six  months  in 
bed  the  headache  remained  constant.  She  had  no  other  complaints 
excepting  tiredness  and  lack  of  appetite.  Following  the  protracted 
bed  rest,  she  gradually  gained  strength,  but  the  headache  continued. 
An  impacted  wisdom  tooth  and  infected  tonsils  were  removed,  but 
this  gave  no  relief  from  the  headaches.  The  head  pain  persisted  day 
and  night.  She  became  quite  nervous  and  lost  considerable  weight. 
The  menstruation  had  started  at  the  age  of  11  and  was  perfectly 
regular.  Since  the  onset  of  the  headaches,  the  mensis  has  been 
scanty  and  the  menstrual  nervousness  increased. 
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The  general  examination  showed  a  pale  and  poorly  nourished 
child.  There  was  no  evidence  of  sinus  infection  and  x-ray  plates 
showed  no  head  abnormality.  There  was  a  slightly  impaired  per¬ 
cussion  note  at  the  right  apex,  but  no  rales  were  heard.  The  heart 
valves  seemed  normal.  The  blood  pressure  was  80,  diastolic  and  98 
systolic.  The  pulse  was  72  and  the  temperature  98.6”  F.  The 
abdominal  and  pelvic  examinations  were  normal.  The  blood  Wasser- 
mann  was  negative  and  the  blood  count  showed  hemoglobin  77  per¬ 
cent;  red  blood  cells,  4,044,000.  The  urine  and  stools  were  normal. 

The  patient  was  given  tonics  and  forced  feeding.  She  gained 
weight  to  normal,  but  the  headaches  persisted. 

Ten  grains  of  corpus  luteum,  Hynson,  Westcott  &  Dunning,  were 
given  by  mouth  and  after  two  months’  feeding,  the  headaches  dis¬ 
appeared.  She  has  remained  free  of  headache  for  one  year  although 
it  has  been  necessary  to  continue  small  doses  of  corpus  luteum  by 
mouth. 

Case  No.  XIII.  An  unmarried  woman,  aged  25,  complained  of 
palpitation  of  the  heart,  marked  weakness  and  headache.  She  had 
always  been  underweight  and  in  recent  months,  weighed  80  pounds. 
Her  height  was  five  feet,  six  inches.  For  several  months  she  had 
marked  palpitation  of  the  heart  and  at  times  faintness  when  walking 
about.  She  had  had  almost  continuous  headaches  for  many  months. 
The  slightest  exertion  would  cause  more  severe  headaches  and  these 
would  last  many  days.  The  headaches  were  always  more  acute  at 
menstruation  time.  For  two  years  the  menstruation  had  been  very 
scanty  and  irregular.  There  was  marked  mental  and  physical  de¬ 
pression  at  the  menstrual  time. 

Physical  examination  showed  a  very  tall,  very  poorly  nourished, 
pale  looking  girl.  The  sinuses  were  clear  and  the  tonsils  had  been 
well  removed.  The  lungs  were  normal.  The  heart  was  small  and 
there  was  no  valvular  lesion.  The  blood  pressure  was  diastolic,  70 
and  systolic,  90.  The  pulse  rate  was  80;  the  temperature,  98.0“  F. 
The  abdomen  was  fiabby  and  the  uterus  small.  The  hemoglobin  was 
70  per  cent;  red  blood  cells,  4,000,000.  The  urine,  stool  and  the 
Wassermann  findings  were  normal. 

The  patient  was  kept  in  bed  for  several  weeks.  She  gained 
weight  on  forced  feeding  to  126  pounds.  However,  the  headaches 
persisted.  The  bowel  movements  were  regular.  The  blood  pressure 
was  diastolic,  70;  systolic,  110,  but  menstruation  continued  to  be 
irregular  and  scanty. 

She  was  given  ten  grain  doses  of  corpus  luteum  by  mouth  and 
had  almost  immediate  relief  from  the  headaches.  The  ovarian  feed¬ 
ing  was  continued  for  three  months  and  then  gradually  stopped. 
For  three  years  the  patient  had  remained  entirely  well. 

The  thirteen  eases  presented  were  those  of  patients  suffer¬ 
ing  from  extremely  severe  headaehe  assoeiated  with  the  mensis. 
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All  possible  causes  of  headache  were  eliminated  before  the 
ovarian  feeding  was  started.  The  relief  occurred  within  a  few 
weeks.  It  would  appear  that  ovarian  feeding  served  to  restore 
the  function  of  the  ovary  so  that  for  varying  lengths  of  time 
the  supply  by  mouth  was  not  needed. 

The  following  two  patients  were  not  relieved  of  their  head¬ 
ache  by  ovarian  therapy,  but  their  cases  are  recorded  as  in¬ 
stances  of  relief  of  severe  menstrual  type  of  headaches  relieved 
by  artificial  menopause. 

Case  No.  XIV.  A  married  woman,  aged  37,  complained  of 
headaches  that  had  occurred  regularly  at  the  time  of  menstruation 
for  many  years.  For  one  week  preceding  menstruation  she  felt 
terribly  depressed,  nervous  and  sleepless.  This  nervousness  was 
greatly  relieved  when  the  menstruation  period  was  passed.  The 
headaches  at  menstruation  time  were  worse  in  the  back  of  the  head, 
but  at  times  the  entire  head  ached.  The  headaches  were  usually 
associated  with  some  dizziness  and  faintness.  Nausea  and  vomiting 
were  always  present  and  lasted  four  or  five  days.  The  headaches 
usually  appeared  before  the  onset  of  the  menstrual  flow,  but  some¬ 
times  during  and  after  the  period.  She  became  greatly  run  down, 
lost  much  weight,  became  anemic,  chronically  constipated  and  at 
times  had  mucus  in  the  stools.  Occasionally  she  would  have  head¬ 
aches  between  periods;  these  were  usually  attributed  to  an  intestinal 
upset.  It  was  of  interest  to  note  that  she  had  no  headache  during 
pregnancy. 

Physical  examination  showed  a  frail,  undernourished,  pale  look¬ 
ing  woman  with  a  flabby  musculature.  The  tonsils  were  moderately 
infected.  The  sinuses  and  teeth  were  normal.  The  lungs  and  heart 
showed  no  organic  disease.  Blood  pressure  was  70,  diastolic;  110, 
systolic;  pulse,  72.  The  abdominal  walls  were  flabby.  The  pelvic 
organs  were  normal  to  palpation.  The  blood  Wassermann  was 
negative.  Hemoglobin  was  75  per  cent  and  red  blood  cells  4,000,000. 
The  basal  metabolic  rate  was  plus  six  per  cent.  The  urine,  stool 
and  gastro-intestinal  x-ray  studies  showed  no  abnormalities. 

This  patient  was  kept  in  a  hospital  for  three  months,  gained 
weight  to  normal  and  felt  better  in  a  general  way,  but  was  con¬ 
fined  to  bed  one  week  out  of  every  four  on  account  of  the  menstrual 
disturbances  and  headache.  Menstruation  was  normal  in  amount 
and  lasted  three  to  five  days. 

The  patient  was  given  large  doses  of  ovarian  substance  by 
mouth  as  well  as  hypodermically  for  five  months  with  no  relief  of 
the  menstrual  symptoms.  After  one  year’s  observation,  the  meno¬ 
pause  was  produced  by  means  of  deep  x-ray  therapy.  Since  the 
menstruation  was  stopped  there  have  been  no  further  headaches. 
The  patient  had  gained  in  weight  and  strength  and,  aside  from  slight 
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discomfort  associated  with  hot  flashes,  has  been  in  splendid  health 
for  one  year. 

Case  No.  XV.  A  married  woman,  aged  40,  complained  of  head¬ 
ache  since  the  age  of  sixteen  years.  Menstruation  started  at  the 
age  of  14.  She  began  having  headaches  regularly  at  each  menstrual 
period,  the  pain  lasting  from  24  to  48  hours.  As  she  grew  older  the 
headaches  became  more  frequent,  coming  not  only  at  the  time  of 
menstruation  but  also  between  periods.  During  the  past  25  years 
there  were  three  intervals  of  nine  months  each  when  she  had  been  free 
from  headaches.  The  intermissions  occurred  during  each  of  her 
three  pregnancies.  Quite  soon  after  the  birth  of  each  child,  the 
menstruation  started  again  and  the  headaches  recurred.  For  several 
years  she  had  from  one  to  two  headaches  every  week,  so  severe  that 
she  would  be  confined  to  bed  for  one  or  two  days.  At  various  times 
during  the  past  25  years  she  had  had  many  kinds  of  treatment  for 
the  headaches  without  relief,  she  had  taken  large  doses  of  thyroid, 
ovarian  extract,  pituitary  extract,  etc.  The  pain  in  the  head  usually 
came  on  without  any  apparent  cause,  starting  on  one  side  of  the 
head  and  later  going  to  the  other  side  and  finally  both  sides  of  the 
head  ached  before  the  pain  ceased.  There  was  no  nausea  or  vomit¬ 
ing  at  any  time.  The  remainder  of  her  history  was  unimportant. 

Physical  examination  showed  a  short,  poorly  nourished,  Jewish 
woman,  with  normal  skin,  hair  and  nails.  The  sinuses  were  free 
and  the  tonsils  well  removed.  The  teeth  were  in  excellent  condition. 
The  lungs  were  normal.  The  heart  rate  was  80;  blood  pressure  70, 
diastolic;  120,  systolic.  The  uterus  was  enlarged  to  the  size  of  an 
orange,  irregular  in  shape  and  hard.  The  blood  showed  a  negative 
Wassermann  test,  a  hemoglobin  of  80  per  cent  and  red  blood  cells 
4,200,000.  The  basal  metabolic  rate  was  plus  12  per  cent.  The 
fractional  test  meal,  urine,  stool  and  x-ray  study  of  the  gastro¬ 
intestinal  tract  showed  no  abnormalities.  The  patient  was  25  pounds 
below  normal  weight.  * 

By  careful  feeding  she  gained  in  weight  from  95  to  118  ponds 
and  the  general  condition  appeared  quite  good,  but  the  headaches  per¬ 
sisted.  Because  of  the  fibroid  of  the  uterus,  the  long  history  of 
severe  headache  and  absence  of  relief  from  excruciating  headache  by 
numerous  forms  of  medication,  pan-hysterectomy  was  advised.  This 
operation  was  performed,  convalescence  was  uneventful.  The  patient 
has  been  entirely  free  of  headache  for  four  years. 

COMMENT 

It  is  noteworthy  that  the  headaches  of  this  small  series  of 
cases  have  shown  no  uniform  characteristics.  The  localization 
of  the  pain  has  not  been  constant.  In  some  patients,  the  pain 
was  general;  in  others,  occipital,  temporal  or  unilateral.  The 
character  of  the  pain  has  varied  from  a  dull,  steady  ache  to  a 
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sharp,  boring  pain.  The  time  of  the  headache  in  relationship 
to  the  onset  of  the  menstrual  flow  has  varied.  In  some  instances 
the  pain  w’as  continuous  during  the  entire  month;  in  others, 
pre  or  post-menstrual  or  during  the  mensis;  and  in  some  pa¬ 
tients,  at  irregular  times  during  the  month. 

There  were  noted  rather  constant  nervous  disturbances, 
which  consisted  of  varying  degrees  of  physical  and  mental  de¬ 
pression,  irritability,  excitability,  sleeplessness  and  restlessness. 
In  some  instances  the  nervous  manifestations  were  almost  psy¬ 
chopathic. 

The  menstrual  cycle  itself  was  upset  in  various  ways.  In 
most  cases  the  flow  was  scanty  and  the  duration  short.  Dys- 
menorrhoea  was  not  a  feature.  A  few  patients  reported  almost 
normal  menstrual  flow. 

It  was  interesting  to  note  that  four,  or  all  of  the  subjects 
who  had  been  pregnant  after  the  onset  of  their  menstrual  head¬ 
ache,  had  observed  an  absence  of  headache  during  the  nine 
months  of  pregnancy.  The  headaches  returned  with  the  advent 
of  menstruation  following  the  childbirth. 

Four  patients  had  been  subjected  to  various  surgical  pro¬ 
cedures  in  an  effort  to  get  relief  from  the  debilitating  head¬ 
aches. 

The  treatment  in  this  series  of  cases  has  varied.  All  pos¬ 
sible  causes  of  the  headache  were  as  completely  eradicated  as 
possible,  including  the  correction  of  undernutrition  and  anemia. 
Thirteen,  or  85.8  per  cent  of  the  patients  were  relieved  of  their 
headache  by  some  form  of  ovarian  feeding  or  medication.  In 
most  instances  ten  to  fifteen  grains  of  a  reliable  ovarian  sub¬ 
stance  were  given  by  mouth.  In  some  cases  ovarian  extract  w'as 
given  hypodermically  in  addition.  Relief  from  the  nervous 
symptoms  and  headaches  was  obtained  within  six  to  eight  weeks. 
The  amount  of  the  medication  was  then  gradually  decreased 
during  the  subsequent  two  or  three  months. 

One  subject  had  a  radical  pelvic  operation,  which  gave  im¬ 
mediate  and  permanent  relief  from  the  headaches.  This  patient 
had  a  small  fibroid  uterus,  which  justified  the  pan-hysterectomy. 
The  other  patient  was  relieved  of  her  symptoms  by  the  produc¬ 
tion  of  the  menopause  by  x-ray.  The  methods  used  in  these 
two  cases  were  radical  and  should  not  be  considered  until  all 
other  procedures  have  failed.  The  physical  and  mental  status 


456 


HEADACHE  AND  OVARY 


of  each  of  these  women  was  deplorable,  but  only  after  prolonged 
study  and  observation  did  such  extreme  measures  seem  justi¬ 
fiable. 

SUMMARY 

A  review  of  the  histories  of  8500  private  patients  disclosed 
47  suffering  from  menstrual  headaches;  of  these,  15,  whose 
cases  were  uncomplicated  and  who  were  relieved  by  treatment 
of  ovarian  dysfunction,  are  reported.  It  appears  that : 

1.  There  is  a  type  of  headache  associated  with  ovarian 
dysfunction. 

2.  The  headache  itself  is  not  characteristic,  nor  does  it 
differ  from  headaches  due  to  other  causes. 

3.  This  type  of  headache  is  associated  with  nervous  symp¬ 
toms  and  other  features  of  ovarian  insufficiency. 

4.  Relief  from  these  headaches  is  obtained  by  correction 
of  the  ovarian  dysfunction. 

5.  Two  cases  are  reported  of  patients  who  were  relieved  of 
their  headaches  by  the  production  of  an  artificial  menopause. 

6.  Correct  diagnosis  is  es.sential  if  results  are  to  be  ob¬ 
tained  by  ovarian  feeding. 


A  NEW  (ORBITAL)  METHOD  FOR  EXTIRPATION  OF 
THE  HYPOPHYSIS  IN  THE  PIGEON 


D.  OGATA  AND  H.  NISHIMURA 
From  the  Department  of  Physiology,  Nagasaki  Medical  College 
NAGASAKI,  JAPAN 

Pituitary  gland  extirpation  has  been  performed  by  many 
investigators  (Biedl,  Aschner).  In  the  course  of  an  investiga¬ 
tion  on  the  effect  of  the  pituitary  gland  upon  body  temperature 
in  the  pigeon  we  were  often  compelled  to  ablate  the  gland.  The 
cranial  method  (Cushing,  Kreidl)  was  first  tried  in  vain,  then 
the  palatine  method  (Caselli,  Gaglio)  proved  also  fruitless.  We 
were  thus  driven  to  devise  a  new  method  by  which  the  operation 
was  carried  out  through  the  orbital  cavity. 

The  eye-ball  on  one  side  was  enucleated  and  the  intervening 
hone  removed  to  give  access  to  the  mid-hrain  cavity  to  permit 
extirpation  of  the  hypophysis.  A  skin  incision  was  made  about 
2  cm.  in  length  along  the  frontal  line  just  over  one  eye,  and 
the  bone  bordering  the  orbital  cavity  was  exposed.  The  soft 
tissues  surrounding  the  eye-hall  were  first  cut  away  and  the 
latter  itself  taken  out  after  necessary  ligatures.  The  bony  wall 
of  the  orbital  cavity  was  removed  piece  by  piece  with  bone- 
forceps,  beginning  at  the  parietal  corner.  The  exposed  cerebral 
meninges  were  pressed  upwards  with  a  spatula,  a  small  knife 
was  inserted  between  the  bone  rest  and  the  meninges,  and  a 
small  piece  of  the  bone  spreading  to  the  chiasma  was  brought 
out.  Care  was  taken  not  to  injure  a  large  blood  vessel  which 
lies  directly  under  these  places,  otherwise,  in  most  cases,  the 
animal  bled  to  death.  When  the  cerebral  meninges  were  cut 
open,  the  lateral  part  of  the  mid-brain  and  a  part  of  the  medulla 
oblongata  were  easily  seen.  Usually  the  cerebrospinal  fluid 
flowed  out,  pulsating.  Opening  the  meninges  that  cover  the 
optic  nerve,  the  latter  was  cut.  A  spatula  was  then  inserted 
fron\  the  lateral  side  of  the  mid-brain  to  raise  it.  The  gland 
could  be  seen  in  the  sella  turcica  hanging  from  the  infundibulum, 
between  the  oculomotor  nerve  and  the  carotid  artery  (see  ac¬ 
companying  figure).  In  order  to  widen  the  site  of  operation  it 
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was  sometimes  more  convenient  to  cut  the  other  optic  nerve  in 
addition.  In  most  cases,  however,  this  proved  unnecessary;  the 
remaining  optic  nerve  was  usually  untouched  and  in  this  manner 
complete  blindness  of  the  animal  was  avoided.  When  skill  is 
attained,  it  is  unnecessary  to  cut  even  one  optic  nerve.  At. last 
the  brain  was  pressed  upwards  by  the  spatula  in  the  left  hand 
and  the  gland  taken  out  with  a  sharp  curette  in  the  right  hand 
hy  a  single  scraping.  The  operation  proceeds  more  smoothly 


Lobus  temporalis 
Lobus  opticus 
Infundibulum 
Hypophysis 
Optic  nerve  (left) 
Carotid  artery 
Oculo-motor  nerve 
(left  and  right) 


The  hypophysis  with  Its  surroundings  seen  through  orbital  cavity.  Left 
eye  is  enucleated. 

when  the  carotid  arteries  are  ligated  in  advance.  After  the 
extirpation  the  lacuna  was  filled  with  a  piece  of  cotton.  The 
cerebral  meninges  need  not  be  sutured.  The  orbital  cavity  was 
also  lightly  packed  with  cotton  and  over  it  the  ej’e-lids  were 
stitched  together.  The  strict  obseiwance  of  general  surgical 
asepsis  is  necessary  throughout  the  manipulation. 
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The  body  temperature  of  a  pigeon  which  is  deprived  of  the 
pituitary  gland  displays  a  continuous  drop  to  a  certain  degree, 
as  is  illustrated  in  the  following  example: 


Date  Temp,  of  the  Air 

19/10 

21  C. 

20 

19 

20 
20 

20/10  20 
20 
20 
20 
21 
21 
20 
21 

21/10  20 

20 
20 
21 
20 
20 
20 
20 
20 
20 

22/10  20 

20 
20 
20 
20 
19 


Time 

Body  Temperature 

9:00  A.M. 

42.1  C. 

12:00 

Operation 

1 :49  P.  M. 

41.1 

2:20 

41.0 

4:00 

40.8 

5:00 

40.6 

6:00 

40.8 

9:30  A.M. 

40.3 

10:20 

38.7 

11 :50 

39.2 

12:00 

38.9 

1:15  P.M. 

39.3 

3:30 

40.0 

4:30 

39.9 

6:00 

39.7 

8:40  A.M. 

38.9 

9:30 

38.8 

10:00 

38.8 

11:00 

38.9 

12:00 

39.1 

1:15  P.M. 

39.0 

2:15 

39.0 

3:15 

38.5 

4:30 

38.5 

5:30 

38.3 

9:20  A.M. 

38.5 

10:00 

36.8 

10:30 

35.3 

11:00 

34.9 

11:30 

34.0 

12 :00 

32.0 

1:00  P.M. 

Death 

Postmortem  examination  showed  a  little  blood  coagulum  in 
the  orbital  cavity  but  no  inflammation,  infiltration  or  suppura- 
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tion  of  the  cerebral  meninges  or  the  brain  substance.  The  gland 
was  extirpated  completely. 
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The  Flushings  op  the  Menopause.  John  H.  Hannan,  1927. 
Hailliere,  Tindall  &  Cox,  Lond.  Pp.  52. 

Hannan  has  made  careful  systematic  observations  over  the 
course  of  five  years  upon  women  at  the  menopause.  He  found 
that  the  blood-pressure  and  pulse  picture  during  a  crisis  is 
closely  similar  to  that  resulting  from  an  intravenous  injection 
of  adrenalin.  Adrenalin  mydriasis  could  be  evoked  at  this 
period,  hence  he  postulates  sympathetic  hyperirritability.  The 
subjective  picture  of  a  crisis  could  be  evoked  by  adrenalin. 
Thyroid  medication  consistently  aggravated  the  situation. 
Ovarian  preparations  by  mouth  or  hypodermically  seemed  to 
improve  the  condition.  Schickele’s  observation  that  corpus 
luteum  by  mouth  is  efficacious  in  reducing  hypertension  was 
confirmed.  Various  other  practical  topics  on  the  management 
of  the  menopause  are  considered. 

Die  Erkbankungen  deb  Blutdbusen.  Wilhelm  Falta,  1927.  J. 
Springer,  Berlin.  Pp.  362.  (Section  in  Handbuch  der  inneren 
Medizin,  Bergman  and  Staehelin.) 

To  the  readers  of  this  Journal  it  will  no  doubt  suffice  to 
state  that  the  contents  and  arrangement  of  this  book  of  Falta ’s 
are  quite  similar  to  those  of  the  earlier  and  well  known  edition 
that  was  translated  into  English  by  Meyer.  The  book  is,  as  its 
title  indicates,  clinical  in  its  scope  and  emphasis,  with  only  such 
citation  of  experimental  work  as  bears  upon  interpretation  of 
symptoms.  While  no  book  of  this  size  can  treat  the  topics  in¬ 
volved  in  the  subject  of  endocrine  diseases  with  anything  like 
completeness,  the  author  has  in  general  been  judicious  in  select¬ 
ing  the  data  included.  Perhaps  the  most  outstanding  omission 
is  that  of  recent  work  bearing  on  the  interpretation  of  exoph¬ 
thalmic  goiter  and  toxic  adenomata — all  of  which  are  lumped 
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together  as  “hyperthyroidism.”  The  subject  of  diabetes  mel- 
litus  is  not  treated  at  all. 

The  book  is  rather  well  printed  and,  though  sparingly,  is 
pleasingly  illustrated.  The  publishers,  however,  went  to  no 
short  lengths  to  make  the  material  inaccessible.  Topical  head¬ 
ings  are  but  sparingly  employed  and  there  is  neither  index  nor 
table  of  contents  in  the  book  itself,  these  presumably  being  made 
up  for  the  Handbook  as  a  whole.  The  bibliography  is  particu¬ 
larly  trying,  being  printed  as  solid  running  text  (58  pages) 
with  no  prominence  even  given  to  authors’  names — among  which 
“Derselbe”  occurs  with  annoying  frequency.  A  bad  matter  is 
made  worse  by  a  slip-shod,  inconsistent  form  of  citations,  and 
these  not  always  accurate. 


Abstract  Department 


Medulliadrenal  secretion  and  carbohydrate  metabolism.  Britton  (S. 

W.)  &  Gelling  (E.  M.  K.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  467. 

Since  the  introduction  of  insulin  much  discussion  has  arisen 
regarding  the  function  of  the  adrenal  medulla  in  its  possible  rela¬ 
tionship  to  carbohydrate  metabolism.  Inquiry  was  made  into  this 
problem  in  the  present  series  of  experiments.  After  having  car¬ 
ried  out  control  observations  on  the  response  of  normal  dogs  and 
cats  to  insulin,  medulliadrenal  inactivation  was  performed  by  the 
operation  of  (a),  medullectomy  and  also  by  that  of  (b),  removal  of 
the  right  adrenal  gland,  and  denervation  of  the  left.  Both  types 
of  operated  animals,  maintained  in  vigorous  health,  exhibited  strik¬ 
ing  changes  in  susceptibility  to  insulin.  Whereas  the  hypoglycemic 
reactions  were  commonly  slight  or  absent  on  administering  two  or 
(sometimes)  four  units  of  insulin  per  kgm.  weight  before  operation, 
lower  blood  siigar  values  and  convulsive  seizures  were  often  ob¬ 
served  following  the  Injection  of  0.5  or  (sometimes)  0.2  unit  per 
kgm.  weight  into  the  same  animals  after  the  adrenal  medulla  had 
been  rendered  nonfunctional.  The  suppression  of  adrenin  secre¬ 
tion  in  animals  therefore  resulted  in  a  four  to  ten-fold  increase  in 
sensitivity  to  insulin.  The  depression  of  the  sympathetic  nervous 
system  by  the  administration  of  ergotamlne  further,  but  only 
slightly,  accentuated  this  hypersensitivity.  During  hypoglycemic 
prostration  in  these  cases  there  occurred  convulsive  fits,  interposed 
by  general  tonlco-clonlc  contractures,  and  manifesting  a  tendency 
to  become  confiuent  in  character.  The  adrenal  inactivated  animals 
showed  no  increase  in  blood  sugar  immediately  following  convulsions. 
That  the  glycogen  reserves  were  adequate  could  be  demonstrated, 
however,  by  the  fact  that  small  amounts  of  epinephrin  rapidly  ele¬ 
vated  the  blood  sugar  and  promoted  recovery.  Corresponding  incre¬ 
ments  in  the  glycemia  did  not  occur  on  giving  adrenalin  to  con- 
vulsant  animals  with  adrenals  intact.  The  Increased  sensitivity  to 
insulin  of  medulliadrenal  Inactive  animals  has  persisted  for  over  three 
months.  Complete  protection  against  the  lowering  of  the  blood  sugar 
percentage  and  insulin  shock  was  nevertheless  readily  afforded  by 
the  administration  at  suitable  intervals,  commencing  shortly  after 
the  administration  of  insulin,  of  small  doses  of  adrenalin.  Derived 
from  this  evidence  are  the  conclusions  that  a  highly  potent  secre¬ 
tion  from  the  adrenal  medulla,  tending  towards  depletion  of  the 
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glycogen  stores  in  the  body  while  supplying  sugar  to  the  blood 
stream  for  use  by  the  important  (e.g.,  nervous  and  muscular)  tis¬ 
sues,  takes  place  during  insulin  hypoglycemia,  and  that  in  the 
absence  of  this  secretion  the  glycogen  depots  although  well  fur¬ 
nished  have  a  much  restricted  availability  (and  that  through  the 
medium  of  the  sympathetic  nervous  system)  to  the  interdependent 
parts  of  the  organism. — Author’s  Abst.  , 

Effect  of  adrenalin  on  the  temperature  of  skeletal  muscle  after  stop¬ 
ping  the  venous  blood  flow  through  the  liver  and  after  stopping 
both  venous  and  arterial  blood  flow  through  the  liver.  Caskey 
(M,  W.),  &  Humel  (E.  J.),  Am.  J.  Physiol.  (Balt.),  1927,  81, 
280-283. 

In  previous  studies  it  was  shown  that  ligating  the  blood  ves¬ 
sels  at  the  hllus  of  the  liver  prevented  the  thermogenic  effect  of 
adrenalin  in  the  skeletal  muscles.  In  this  study  on  eight  dogs  it 
was  found  that  the  reaction  persisted  after  ligating  the  portal  vein 
but  was  lost  when  the  hepatic  artery  also  was  tied. — R.  G.  H. 

Sensitiveness  of  adrenaleet4>nii/.e<l  rats  to  certain  toxic  substances. 
Crivellari  (C.  A.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  414-421. 

In  a  series  of  studies  on  more  than  100  experimental  animals 
and  controls  it  was  found  that  two  or  three  weeks  after  adrenalec¬ 
tomy  albino  rats  are  more  sensitive  to  the  toxic  action  of  potassium 
cyanide  (1:12.5),  nicotine  (1:1.57),  acetonitril  (1:100)  and  hista¬ 
mine  (1:12.5).  This  hypersensitiveness  disappears  for  nicotine 
68  days  after  the  operation  and  is  diminished  for  potassium  cyanide 
52  days  after  extirpation. — R.  G.  H. 

Effects  of  epinephrin  and  of  sympathetic  stimulation  upon  skeletal 
muscle.  Hartman  (F.  A.),  Evans  (J.  I.)  &  Walker  (H.  G.), 
Am.  J.  Physiol.  (Balt.),  1927,  81,  482. 

It  is  possible  to  observe  the  skeletal  muscle  of  the  cat  under 
the  high  power  of  the  microscope  by  transmitting  light  to  the  muscle 
through  a  glass  rod.  In  this  way  individual  muscle  fibers  and  the 
capillary  circulation  may  be  studied,  provided  a  thin  muscle  is 
used.  So  far  the  sartorius  muscle  has  proven  the  most  satisfac¬ 
tory.  Epinephrin  in  small  amounts  (0.4  cc.,  1:100,000)  causes 
new  capillaries  to  open  and  capillaries  already  open  to  dilate.  Ven¬ 
ules  appear  to  react  in  a  similar  fashion.  A  striking  change  appears 
in  the  muscle  tissue  itself.  First,  it  becomes  more  translucent. 
Then  with  larger  doses  this  effect  not  only  becomes  more  marked 
but  the  muscle  fibers  stand  out  more  clearly  and  the  cross  striatlons 
which  may  not  have  been  visible  before  are  easily  seen.  The  muscle 
fibers  also  begin  to  twitch  transversely.  With  the  larger  doses, 
the  dilatation  of  capillaries  may  increase  to  a  certain  point  beyond 
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which  constriction  begins  to  appear.  In  very  young  kittens  epi- 
nephrin  even  with  small  doses  causes  constriction  of  the  capillaries 
instead  of  dilatation.  If  the  nerve  is  cut  to  a  muscle  and  time  is 
allowed  for  degeneration  (in  adult  cats)  epinephrin  even  in  large 
doses  causes  only  dilatation  of  the  capillaries,  venules  and  arter¬ 
ioles.  But  with  the  larger  doses  the  veins  and  arteries  become 
constricted.  Stimulation  of  the  sympathetic  chain  in  the  lumbar 
region  by  rapidly  repeated  induction  shocks  causes  only  dilatation 
of  the  capillaries  and  venules.  We  have  not  observed  constriction 
from  such  stimulation  however  the  rate  or  intensity  of  the  shocks 
were  varied.  Very  weak  stimulation  makes  the  field  more  opaque. 
As  the  strength  of  stimulation  increases  a  point  is  very  soon  reached 
which  causes  the  field  to  become  much  brighter.  This  is  accom¬ 
panied  or  sometimes  preceded  by  very  fine  and  extremely  rapid 
vibration  of  the  muscle  fibers.  The  vibration  soon  changes  to 
twitching  resembling  that  produced  by  epinephrin.  The  twitching 
produced  by  chemical  stimulation,  as  drying,  is  entirely  different 
from  that  resulting  from  epinephrin  or  sympathetic  stimulation. 

— Author’s  Abst. 


Cerebral  circulation.  Howe  (H.  S.)  &  McKinley  (E.),  Arch.  Neurol. 

&  Psychiat.  (Chicago),  1927,  18,  81-86. 

The  capillaries  of  the  surface  of  the  brain  were  studied  with 
a  binocular  microscope.  It  was  observed  that  injections  of  from  1 
to  3  cc.  of  1:1,000  epinephrine  hydrochloride  solution  did  not  cause 
any  perceptible  change  in  the  size  of  any  of  the  cerebral  vessels  in 
cats  and  rabbits.  There  was  an  acceleration  of  the  circulation,  and 
after  doses  of  from  3  to  5  cc.,  spontaneous  hemorrhages  were  seen. 
Hypodermic  injections  of  epinephrine  hydrochloride  in  frogs  caused 
dilatation  of  the  cerebral  arterioles,  which  were  at  first  so  great 
that  there  was  momentary  cessation  of  the  circulation.  It  was  re¬ 
sumed  again  in  a  few  moments  and  in  some  of  the  connecting  ves¬ 
sels  the  direction  of  the  flow  was  reversed.  The  authors  did  not 
observe  any  effect  after  the  injection  of  1  or  2  cc.  of  pituitary 
extract,  either  under  normal  conditions  or  when  the  arterioles  were 
contracted  by  the  faradic  current  or  dilated  by  histamine. — R.  G.  H. 

Adrenal  auto-transplantation.  Ivy  (A.  C.)  &  Oldberg  (E),  Am.  J 

Physiol.  (Balt.),  1927,  81,  488. 

A  method  has  been  evolved  by  which  a  functioning  adrenal  has 
been  transplanted  with  part  of  its  original  blood  supply  running  to 
it  by  means  of  a  pedicle,  into  the  omentum.  The  left  adrenal  is  first 
mobilized  and  surrounded  by  a  cape  of  omentum,  the  adrenal  vein 
and  all  other  vessels  than  those  entering  the  inferior  pole,  being 
ligated.  At  a  subsequent  operation,  the  right  adrenal  is  removed. 
Such  dogs  have  lived  in  apparent  health  for  a  period  of  two  weeks. 
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at  which  time  they  were  subjected  to  further  operative  procedure. 
Other  animals  have  at  the  time  of  this  writing,  been  living  in  evi¬ 
dent  good  health  for  sixteen  days  on  such  a  pedicled  transplant, 
with  the  right  adrenal  absent.  The  “transplant”  itself  has  been 
present  over  six  weeks  in  the  last  mentioned  animals.  Histologic 
studies  of  the  transplants  in  six  of  the  animals,  show  that  at  least 
some  anatomically  normal  tissue  may  be  expected.  Other  areas 
show  varying  degrees  of  degeneration  which  seems  to  be  selective 
with  respect  to  the  medulla.  The  vessels  contain  blood  and  there 
is  some  evidence  of  formation  of  new  blood  supply  from  the  omen¬ 
tum. — Authors’  Abst. 

Studies  on  the  hemodynamic  action  of  subcutaneously  injected 
epinephrin.  I.  Some  conditions  under  which  hypodermically 
administered  epinephrin  gives  a  pressor  effect.  Luckhardt  (A. 
B.)  &  Koppdnyi  (T),  Am.  J.  Physiol.  (Balt.),  1927,  81,  436-451. 

In  a  striking  and  well  controlled  series  of  experiments  on  small 
dogs  it  was  found  that  subcutaneous  injection  of  adrenalin  evokes 
a  pressor  effect  provided  the  area  is  massaged.  The  rate  of  ap¬ 
pearance,  magnitude  of  the  response  and  its  character  are  rather 
similar  to  those  reported  for  moderate  intravenous  doses  under 
anesthesia.  Profound  anesthesia  (ether,  barbital-Na,  and  paralde¬ 
hyde)  militate  against  the  occurrence  of  a  pressor  effect;  whereas 
light  paraldehyde  anesthesia  (or  simply  a  profound  morphine  anal¬ 
gesia)  and  peripheral  vasodilatation  (effect  by  local  injection  of 
NaNo^  or  inhalation  of  amyl  nitrite)  lead  to  an  early  appearance  of 
the  pressor  effect  and  a  response  of  great  magnitude.  Data  are  pre¬ 
sented  showing  that  the  intravenous  injection  of  small  quantities 
of  ether,  paraldehyde,  barbital-Na,  depress  the  pressor  effect  ob¬ 
tained  from  the  intravenous  injection  of  adrenalin  as  well  as  the 
effect  from  massage  of  an  adrenalized  area  as  well.  The  fact  that 
an  increased  response  from  massage  can  be  obtained  following  a 
period  of  rest  suggests  that  the  oft-repeated  massage  with  pressor 
effect  leads  to  a  depression  (fatigue)  of  the  peripheral  end  organ. 
In  the  dog,  at  least,  adrenalin  injected  subcutaneously  remains 
undestroyed  for  a  very  long  time.  In  spite  of  numerous  pressor 
effects  obtained  as  a  result  of  the  massage  of  the  adrenalectomized 
area  a  saline  solution  extract  made  9%  hours  following  the  injec¬ 
tion  of  3.0  cc.  adrenalin  gave,  when  injected  intravenously,  a  very 
marked  pressor  effect. — R.  G.  H. 

Splenic  constriction  caused  by  muscular  metabolites.  A  double 
mechanism,  nervons  and  adrenal  ( Constricciun  esplenica  provo- 
cada  por  los  metabolitos  musculares.  Doble  nervioso  y  adrena- 
Ifnico  mecanlsmo).  Molinelli  (E.  A.),  Rev.  Soc.  Argent.  Biol., 
1926,  2,  130;  Compt.  rend.  Soc.  de  biol.  (Par.),  1926,  95,  821. 


Metabolic  products,  produced  during  muscular  tetanization. 
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cause  a  definite,  prolonged  contraction  of  the  spleen  by  a  double 
mechanism;  a  direct  nervous  one  (stimulating  the  vaso-constrictor 
centers);  the  other  humoral  (increasing  adrenal  discharge).  The 
experiments  were 'made  on  dogs,  employing  Tournade  and  Chabrol’s 
method  of  adreno-jugular  anastomosis.  When  tetanizing  the  hind 
legs  of  the  donor,  the  pressure  of  the  receiver  was  either  not  modi¬ 
fied,  or  else  slightly  raised,  but  the  spleen  contracted  clearly  and 
for  rather  a  long  time,  sometimes  for  10  minutes.  There  was  no 
contraction  of  the  spleen  when  the  splanchnic  nerves  of  the  donor’s 
adrenal  glands  were  previously  cut,  which  shows  that  the  increase 
of  adrenalin  is  of  central  origin.  The  nervous  mechanism  inde¬ 
pendent  of  adrenalin  is  proved  by  the  fact  that  muscular  effort  of 
a  denervated  leg  produces  contraction  of  the  spleen  in  a  dog  with¬ 
out  adrenal  glands. — Author’s  Abst. 

Influence  of  normal  adrenalin  on  arterial  pres.sare  and  glucemia 
(Papel  de  al  adrenalina  normal  sobre  la  presion  arterial  y  la 
glucemia).  Molinelli  (E.  A.),  Rev.  Soc.  Argent.  Biol.,  1926,  2, 
218;  Compt.  rend.  Soc.  de  biol.  (Par.),  1926,  05,  1084. 

Experiments  were  made  on  dogs,  transfusing  the  adrenal  blood 
of  the  donor,  A  into  the  jugular  of  the  receiver,  B  (method  of 
adreno-jugular  anastomosis  of  Tournade  and  Chabrol).  The  effects 
of  the  transfusion  observed  in  the  recipient  were:  progressive  rise 
of  arterial  pressure,  increase  of  amplitude  of  heart-beats,  accelera¬ 
tion  of  the  denervated  heart  and  contraction  of  the  spleen.  The 
blood  sugar  level,  which  habitually  tends  to  be  diminished  in 
chloralosed  dogs,  was  the  same  or  a  little  raised,  less  than  0.25  per 
1.000,  when  the  dog  received  the  adrenal  blood  of  the  donor. 

— Author’s  Abst. 

Influence  of  the  variation  of  arterial  pressure  due  to  bleeding  or 
transfusion  upon  adrenal  secretion  (Influencia  de  las  varaiciones 
de  la  presion  arterial  por  sangria  y  transfusion  sobre  la  secrecion 
de  adrenaline)..  .Molinelli  (E.  A.),  Rev.  Soc.  Argent.  Biol.,  1926, 
2,  200;  Compt.  rend.  Soc.  de  biol.  (Par.),  1926,  95.  1081. 

The  experiments  were  made  on  chloralosed  dogs  employing 
Tournade  and  Chabrol’s  method  of  adreno-jugular  anastomosis.  The 
donor’s  hypotension  by  sudden  bleeding  from  the  femoral  artery  of 
2  to  3  per  cent  of  its  weight,  caused  a  slight  increase  of  adrenal 
discharge,  while  in  the  recipient  there  was  increase  of  arterial 
pressure,  acceleration  of  the  denervated  heart  and  contraction  of  the 
spleen.  The  donor’s  hypertension  by  a  fast  venous  injection  of 
physiological  solution  produced  decrease  of  adrenal  discharge  during 
some  minutes,  which  in  the  receiver  corresponded  to  diminution  of 
pressure  and  number  of  beatings  and  dilatation  of  the  spleen.  To 
restore  the  initial  level  of  pressure,  variations  of  adrenal  secretion 
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act  together  with  vaso-motor  nervous  system  which  is  the  main  reg¬ 
ulating  factor. — Author’s  Abst. 

Virtual  adrenalin  (L'adr^naline  virtuelle).  Mouriquand  (G.)  & 
Leulier  (A.),  Presse  Mdd.  (Par.),  1927,  35,  819-820. 

The  authors  had  previously  shown  that  adrenal  glands  of 
guinea  pigs  analyzed  immediately  after  death  contain  considerably 
less  detectable  adrenalin  than  after  24  hours  desiccation  over  sul¬ 
phuric  acid.  The  same  was  found  to  be  true  in  case  of  glands  from 
cattle,  horses,  sheep  and  swine  as  well  as  of  guinea  pigs  showing 
avitaminosis  and  those  treated  with  diphtheria  toxin. — R.  G.  H. 

The  relief  of  itching  by  epinephrin  in  certain  cases  of  infantile 
eczema.  Pilcher  (J.  D.),  J.  Am.  M.  Ass.  (Chicago),  1927,  89, 
110-111. 

In  about  three-fourths  of  a  small  series  of  cases  Pilcher  found 
that  adrenalin  gave  the  infants  marked  relief.  The  drug  was  ad¬ 
ministered  hypodermically  in  doses  of  0. 1-0.3  cc.  of  1:1000  solution. 

— R.  G.  H. 

The  effect  of  adrenalin  on  phosphorus  partition  in  muscle.  Sacks 
(J.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  276-279. 

A  study  was  made  on  white  muscle  from  rabbits  killed  with 
chloroform,  incubated  in  sodium  bicarbonate  solution.  Control 
samples  were  treated  immediately  with  trichloracetic  acid.  Phos¬ 
phorus  partition  was  determined  and  lactacidogen  then  calculated. 
It  was  found  that  enforced  inactivity  results  in  a  synthesis  of  the 
inorganic  phosphates  normally  present  in  striated  muscle  into  lac¬ 
tacidogen.  Adrenalin  produces  a  marked  hydrolysis  of  lactacidogen, 
with  the  formation  of  an  equivalent  amount  of  phosphoric  acid. 
This  action  of  adrenalin  is  independent  of  the  carbohydrate  reserve 
of  the  animal. — R.  G.  H. 

A  method  for  collecting  the  blood  from  the  suprarenal  gland  in  the 
dog,  without  fastening,  narcotizing,  laparotomy  or  provoking  any 
pain.  Satak^  (Y.),  Sugawara  (T.)  &  Watanab^  (M.),  Tohoku 
J.  Exp.  Med.  (Sendai),  1927,  8,  501-534. 

A  method  for  collecting  the  blood  from  the  adrenal  glands  of 
the  unanesthetized,  quiescent,  dog  is  described.  The  blood  is  col¬ 
lected  by  means  of  a  lumbar  route  operation,  the  field  of  which  is 
desensitized  by  the  destruction  of  the  corresponding  dorsal  roots, 
and  without  fastening,  narcotizing,  laparotomy,  or  evoking  any  pain. 
The  blood  was  assayed  by  the  rabbit  intestine  method.  The  spon¬ 
taneous  liberation  of  epinephrine  was  found  to  amount  on  an  aver¬ 
age  to  0.00003  (for  the  left),  0.00004  (for  the  right)  mgm.  per 
kgm.  per  minute,  or  0.00007  mgm.  for  both  glands.  This  output  is 
of  a  quite  different  order  from  that  obtained  by  the  cava  pocket 
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method  in  the  non-anaesthetized,  de-afferented  dogs  as  well  as  in 
the  anaesthetized,  normal  dogs,  as  previously  reported.  The  strik¬ 
ing  smallness  of  the  epinephrine  liberation  shown,  taken  by  this 
method,  is  due  to  actual  low  concentration  of  epinephrine  in  the 
suprarenal  vein  blood.  By  some  experiments  with  the  non-anaes- 
thetized,  de-afferented,  but  fastened,  dogs,  it  was  also  definitely 
demonstrated  that  the  preparing  of  the  cava  pocket  induces  a  re¬ 
markable  exaggeration  of  the  epinephrine  output.  By  the  use  of 
anaesthesia  this  difference  becomes  much  reduced,  and  finally  it 
disappears  completely  when  sufficiently  deep  anaesthesia  is  estab¬ 
lished. — R.  G.  H. 

The  bactericidal  action  of  the  senun  following  injections  of  adrena¬ 
lin.  Smith  (G.  H.),  J.  Immunol.  (Balt.  &  Cambridge  [Eng.]), 
1926,  12,  205. 

The  author  reports  his  studies  on  the  influence  of  adrenalin 
upon  the  bactericidal  action  of  blood  serum  in  rabbits.  The  capacity 
of  normal  rabbit’s  serum  to  kill  typhoid  bacteria  before  and  at  vary¬ 
ing  intervals  after  the  injection  of  adrenalin  was  compared.  The 
sera  were  tested  by  the  looped  pipette  method  for  their  bactericidal 
effect  against  eighteen-hour  broth  culture  of  B.  typhosus  of  known 
strain.  Injection  of  adrenalin  by  the  intraperitoneal  or  subcuta¬ 
neous  route  in  doses  of  0.5  to  2  cc.  resulted  in  an  increased  capacity 
of  the  sera  to  kill  bacteria.  Larger  doses  of  adrenalin  produced 
an  opposite  effect.  The  response  appeared  within  thirty  minutes 
after  the  injection  and  reached  its  maximum  within  about  two  hours, 
following  which  the  potency  of  the  serum  gradually  approached 
normal  and  approximated  the  original  values  within  about  twenty- 
four  hours.  Following  daily  injections  of  adrenalin  the  augmenta¬ 
tion  of  the  bactericidal  response  of  the  serum  gradually  lessened, 
indicating,  in  the  author’s  opinion,  either  exhaustion  of  the  reacting 
mechanism  or  acquired  tolerance  to  adrenalin.  The  increased  bac¬ 
tericidal  action  was  not  of  specific  nature,  as  far  as  a  particular 
organism  is  concerned.  The  author  points  out  that  the  mechanism 
involved  in  the  bactericidal  action  is  not  clear.  He  indicates  that 
it  is  not  referable  to  a  blood  concentration  or  to  a  mobilization  of 
the  known  antibodies. — S.  Shapiro. 

Effect  of  stimulation  of  the  sensory  nerves  upon  the  rate  of  libera¬ 
tion  of  epinephrine  from  the  suprarenal  glands.  The  third  report. 
Sugawara  (T.),  Watanabd  (M.)  &  Saito  (S.),  Tohoku  J.  Exp. 
Med.  (Sendai),  1926,  7,  1-79;  Abst.,  Biol.  Absts.,  1,  471. 

The  cava  pocket  method  was  used  for  collecting  the  suprarenal 
vein  blood.  The  epinephrine  concentration  was  estimated  by  the 
rabbit  intestine  strip  method  and,  in  one  case,  the  denervated  pupil 
method.  In  control  experiments  cava  pocket  specimens  were  suc¬ 
cessively  collected  in  anesthetized  cats  (urethane  or  ether)  and  dogs 
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(ether)  and  one  non-anestfaetized,  de-afferented  dog.  The  epi- 
nephrin  output  per  minute  was  fairly  uniform  for  each  individual, 
but  different  for  different  individuals;  it  varied  with  depth  of  nar¬ 
cosis.  In  anesthetized  cats  (urethane  or  ether)  and  dogs  (ether) 
electric  stimulation  of  the  median  nerve  augmented  the  epinephrin 
output  in  about  half  the  cases.  The  rate  of  output  during  the  stimuli 
periods  was  2-3  times  that  in  the  non-stimulation  periods.  In¬ 
creased  rate  of  output  was  caused  chiefly  by  that  of  the  epinephrin 
concentration.  The  augmenting  effect  of  stimulation  was,  as  a  rule, 
detected  under  light  anesthesia.  In  all  the  dogs  in  which  the  dorsal 
spinal  roots  from  IV  thoracic  to  the  II  lumbar  were  previously  cut 
on  both  sides,  the  sensory  stimulation  definitely  called  forth  the 
augmentation,  in  striking  contrast  to  the  experiments  under  nar¬ 
cosis.  .The  rate  of  output  during  the  stimulation  was  2-5  times 
that  in  non-stimulation  stages.  Narcosis  inhibits  partially  or  totally 
the  reflex  output  of  epinephrin. — Authors’  Abst. 

Epinephrine  content  of  the  suprarenals  of  thyroidless  rats.  Sun  (T. 

P.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  509. 

Male  and  female  albino  rats  were  thyro-parathyroidectomized  at 
100  days  of  age.  When  150  days  old  they,  and  their  litter  mate 
controls  of  the  same  sex  and  habitat,  were  killed  by  ether.  The 
suprarenals  were  removed  from  both  tests  and  controls,  and  the 
epinephrin  content  determined  according  to  Folin,  Cannon  and  Denis, 
modified  to  suit  the  material.  It  was  found  that  in  10  of  the  15 
males,  and  in  10  of  the  16  females,  the  epinephrin  content  per 
gram  of  suprarenal  substance  was  higher  in  the  glands  of  the  thy¬ 
roidless  than  in  those  of  the  control  rats.  The  average  increase 
was  24  per  cent  in  the  males  and  32  per  cent  in  the  females.  This 
finding  is  consistent  with  the  fact  that  thyroid  deficiency  tends  to 
produce  cortical  shrinkage  with  consequent  increase  in  relative 
amount  of  medullary  tissue.  This  alteration  in  the  proportion  of 
medulla  to  total  gland  weight  may  be  the  chief  cause  of  the  incre¬ 
ment,  or  it  may  be  that  the  lowered  bodily  activity  of  the  thyroid¬ 
less  animals  is  also  a  participant  in  the  observed  reaction. 

— Author’s  Abst. 

Observations  upon  the  serum  raloiuni  after  adrenalectomy.  Taylor 
(N.  B.)  &  Caven  (W.  R.),  Am.  J.  Physiol.  (Balt.),  1927,  81, 
511-512. 

The  removal  of  both  adrenals  produced  a  decided  rise  in  the 
serum  calcium  within  3  to  5  hours  after  the  operation.  Both  adrenals 
were  removed  at  one  operation  by  the  abdominal  route.  The  rise 
in  the  calcium  varied  in  different  animals  from  10  to  40  per  cent 
of  the  normal.  The  operation  was  performed  upon  some  36  cats,  32 
of  these  (86  per  cent)  showed  the  rise.  Only  four  dogs  were  oper¬ 
ated  upon;  all  of  these  showed  a  pronounced  rise  from  12.0  to  15.6. 
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mgm.  in  one  case  and  from  11.0  to  14.8  mgm.  in  another.  Control 
experiments  in  which  other  organs  such  as  the  alimentary  canal, 
kidneys  and  spleen  were  removed  had  no  effect  upon  the  serum  cal¬ 
cium.  Anesthesia  was  found  to  have  no  effect;  a  decapitated  ani¬ 
mal  in  which  the  adrenals  were  removed  after  the  effects  of  the 
anesthetic  had  passed  off,  showed  the  usual  rise.  Tying  the  adrenal 
veins  had  the  same  effect  upon  the  calcium  as  adrenalectomy.  Re¬ 
moval  of  one  adrenal  and  freeing  the  other,  but  leaving  its  blood 
supply  intact,  was  without  effect;  there  was  no  change  in  the  cal¬ 
cium.  Destruction  of  the  glands  by  crushing  had  the  same  effect 
as  complete  removal.  In  most  cases  there  was  a  rise  in  blood  con¬ 
centration  accompanying  the  hypercalcemia;  but  the  increase  in 
blood  concentration  which  was  indicated  by  the  hemoglobin  estima¬ 
tions,  was  insufficient  in  degree  to  account  for  the  increase  in  serum 
calcium.  In  all  cases  the  percentage  of  hemoglobin  rise  was  much 
less  than  the  percentage  of  calcium  rise,  and  in  some  the  calcium 
rise  was  not  associated  with  any  increased  blood  concentration  what¬ 
ever.  Parathyroidectomized  animals  showed  the  calcium  rise  after 
adrenalectomy,  provided  the  calcium,  as  a  result  of  the  parathyroid 
removal,  had  not  fallen  to  the  tetany  level.  If  the  calcium  was 
depressed  to  this  level  (5  to  6  mgm.)  adrenalectomy  had  much  less 
effect  in  causing  it  to  rise.  In  most  cases  there  was  no  rise  at  all. 
This  suggests  that  adrenalectomy  affects  the  calcium  level  only 
when  there  is  some  parathyroid  tissue  present.  Removal  of  one 
adrenal  and  the  medulla  of  the  other  was  without  effect  upon  the 
serum  calcium.  Extracts  prepared  from  the  cortex  of  ox  adrenals 
depressed  the  serum  calcium  in  rabbits  from  15  to  30  per  cent. 

— Authors’  Abst. 

Morphin  Intoxication  in  adrenalectomized  rats.  Torino  (A.)  &  Lewis 
(J.  T.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  405-413. 

Healthy  rats,  well  fed  and  protected  from  cold,  survive  double 
adrenalectomy  in  a  large  percentage  of  cases.  Death,  when  it  occurs, 
is  seen  within  the  first  five  days  following  operation.  Adrenalecto¬ 
mized  rats,  two  weeks  after  operation,  succumb  in  large  numbers 
(69.2  per  cent),  to  0.04  mgm.  per  gram  morphin  chlorhydrate,  a 
dose  one-tenth  of  the  lethal  dose  for  normal  rats.  Protection  from 
cold,  by  keeping  the  injected  animals  at  30°C.,  does  not  alter  these 
results.  Five  weeks  after  adrenalectomy  rats  are  still  hypersen¬ 
sitive,  though  in  a  lesser  degree;  0.08  mgm.  per  gram  kills  more 
than  half  the  number  injected.  Hyperglycemia  is  observed  in  nor¬ 
mal  rats  injected  with  0.04  mgm.  per  gram  morphin  chlorhydrate. 
Hypoglycemia  is  seen  when  0.3  and  0.4  mgm.  per  gram  are  given. 
Two  weeks  after  adrenalectomy  1.04  mgm.  per  gram  produces  hypo¬ 
glycemia  in  rats.  Hyperglycemia  in  this  condition  is  seen  when  only 
0.01  mgm.  per  gram  is  injected.  Repeated  glucose  injections  do  not 
increase  tolerance  for  morphin  in  normal  rats. — Author’s  Abst. 
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Neurocytoma  of  the  left  suprarenal  gland  with  metastases  to  the 
liver,  skull  and  bones.  Sturtevant  (C.  N.)  &  Kelly  (T.  C.),  Am. 
J.  Dis.  Child.  (Chicago).  1927,  33,  690-597. 

A  case  is  reported  of  a  five  year  old  girl  with  a  neurocytoma  of 
the  left  suprarenal  gland  with  metastases  to  the  skull,  dura,  ribs, 
vertebrae,  right  innominata,  the  right  femur  and  the  liver.  Tumors 
of  the  orbit  with  ecchymosis  of  the  eyelids  and  proptosis  in  infants 
and  young  children  should  arouse  the  suspicion  of  metastases  from 
a  suprarenal  growth. — M.  B.  G. 

The  effect  of  the  internal  secretions  and  temperature  on  the  metabol¬ 
ism  of  amino  acids  and  simple  sugars  by  animal  cells.  Burge  (W. 
E.),  Estes  (A.  M.),  Wickwire  (G.  C.)  &  Williams  (Maude),  Am. 
J.  Physiol.  (Balt.),  1927,  81,  468-469. 

The  internal  secretions  used  in  this  investigation  were  insulin, 
thyroxin,  adrenalin  and  pituitrin  and  the  sugars  dextrose,  levulose 
and  galactose.  The  animo  acids  used  were  glycocoll,  tyrosin,  nor- 
leucin,  iso-leucin,  cystin  and  a  mixture  of  the  naturally  occurring 
amino  acids,  aminoids.  Benedict’s  method  was  used  for  making  the 
sugar  determinations  and  Van  Slyke’s  and  Sorensen’s  for  the  amino 
acid  determinations.  Large  quantities  of  paramecia  were  collected, 
washed  free  of  debris  by  centrifugalization  and  measured  in  centri- 
fugalizing  tubes  which  were  graduated  in  cubic  centimeters.  Para¬ 
mecia  sugar  preparations  were  made  with  5  cc.  of  paramecia  in  100 
cc.  of  0.1  per  cent  sugar  solutions.  Amino  acid  and  aminoid  para¬ 
mecia  preparations  were  made  with  5  cc.  of  paramecia  in  0.3  per 
cent  solutions  of  these  materials.  Various  amounts  of  insulin,  thy¬ 
roxin,  adrenalin  and  pituitrin  were  added  to  these  preparations  and 
sugar  determinations  were  made  immediately  and  subsequently  at 
certain  intervals.  Paramecia  use  the  three  simple  sugars  dextrose, 
levulose  and  galactose.  Insulin  increases  the  utilization  of  all  three 
of  these  sugars,  just  as  it  does  in  the  higher  animals.  Pituitrin  also 
increases  the  utilization  of  these  sugars,  while  thyroxin  decreases  it. 
Small  amounts  of  adrenalin  increase  and  large  amounts  decrease  the 
sugar  metabolism  of  these  organisms.  Paramecia  use  the  amino 
acids  and  the  aminoids,  but  not  nearly  so  rapidly  as  they  do  the 
sugars.  The  addition  of  insulin  and  pituitrin  have  no  effect  on  the 
metabolism  of  the  amino  acids,  while  adrenalin  and  thyroxin  increase 
it  slightly.  Paramecia  metabolize  practically  no  sugar  at  0°C.,  and 
the  metabolism  is  increased  with  a  rise  in  temperature. — Authors’ 
Abst. 

Disturbances  of  humoral  equilibrium.  A  new  vascular-endocrino- 
automatic  complex  accompanied  by  cylindruria.  Mikulowski  (V.), 
Arch.  Pediat.  (N.  Y.),  1927,  44,  356-368, 

The  author  describes  a  syndrome  in  a  boy  of  13  years  which  he 
thinks  was  fundamentally  essentially  endocrine.  This  boy  had  been 
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vomiting  on  and  off  for  a  period  of  six  years  he  vras  very  much 
undernourished  because  of  war  experiences,  and  also  exceedingly 
nervous.  For  two  months  previous  to  observation  his  vomiting  at¬ 
tacks  were  accompanied  by  abdominal  pains,  weak  pulse  and  tonic 
muscular  contractions  which  were  typically  tetanic  in  character. 
Trousseau’s,  Chvostek’s  and  Weiss’s  signs  were  all  positive.  The 
urine  showed  albumin  at  times  and  hyaline  and  granular  casts.  It 
is  considered  that  the  patient  presented  a  vagotonic  type,  based  on 
positive  Aschner-Erben  reflexes  and  on  clinical,  gastric  and  circu¬ 
latory  symptoms,  as  well  as  bradycardia,  bradypnea,  slow  circula¬ 
tion,  hypotension,  asthenia  and  excessive  fatigability.  He  also  pre¬ 
sented  Martinet’s  complex  of  high  blood  viscosity  and  low  blood 
pressure,  which  usually  is  considered  a  symptom  of  endocrine  in¬ 
sufficiency.  The  mechanism  of  this  probably  lies  in  the  undernour¬ 
ished  endocrine  glands  producing  diminished  secretion,  which  again 
augments  the  hyposphyxia,  thus  leading  to  a  vicious  circle.  Two 
weeks  of  thyroid  treatment  restored  normal  metabolism,  and  after 
two  months  the  patient  was  discharged. — M.  B.  G. 

Abnormal  growth  in  a  girl.  Sutton  (L.  R.),  Arch.  Pediat.  (N.  Y.), 
1927,  44,  109. 

An  11  year  old  girl  was  162.5  cm.  tall,  weighed  47  kilos  and 
had  a  basal  metabolism  rate  of  9  plus.  Her  father  and  a  brother 
were  also  tall.  Her  mentality  was  above  that  of  her  age.  While 
unusual  symmetrical  growth  does  not  necessarily  imply  disease, 
unusual  height  associated  with  a  symmetry  points  to  giantism. 
Under  treatment  of  thyroid  and  ovarian  extracts,  there  was  an  ap¬ 
parent  cessation  of  growth. — M.  B.  G. 

The  endocrine  glands  of  rats  in  parabiosis.  Pighini  (G.)  &  de  Paoli 
(M.),  M.  J.  &  Record  (N.  Y.),  1926,  124,  353-358;  399-404;  474- 
475. 

The  authors  have  had  the  best  success  by  uniting  the  animals 
by  the  thigh  muscles  and  skin.  The  first  effect  noted  was  intoxica¬ 
tion.  This  occurred  irrespective  of  sex  of  the  pairs,  hut  was  greater 
when  they  were  of  opposite  sex.  Ten  of  twenty  pairs  survived  long 
enough  and  in  sufficiently  good  health  to  justify  reporting.  One  or 
both  of  the  pairs  usually  died  within  a  few  days,  but  one  survived 
until  killed  on  the  165th  day  Parabiosis  of  mature  rats  of  opposite 
sex  induced  sterility.  In  case  of  yourig  rats  the  male  attained  fer¬ 
tility  but  soon  lost  it.  The  thymus  and  testes  showed  atrophy.  The 
ovaries  showed  follicular  atresia  and  depletion  of  the  lutein  cells 
with  ultimate  hypertrophy  of  the  interstitial  cells.  These  gonadal 
modiflcations  are  regarded  not  as  hormone  but  as  toxic  effects.  The 
adrenals  showed  hypertrophy  of  the  medulla  and  depletion  of  cor- 
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Arteriosclerotic  dementia  with  gj’neconiastia.  Softening  of  the  stria¬ 
tum  without  choreo-athetotic  symptoms.  Urechia  &  Mihalescu, 
Tr.  Soc.  de  Neurol,  de  Paris.  December  2,  1926;  Arch.  Psychiat. 
&  Neurol.  (Chicago),  1927,  17,  841-842. 

A  vagabond,  aged  50,  presented  mild  achondroplasia  and  cardiac 
hypertrophy  with  aortitis  and  arteriosclerosis.  The  pulse  rate  was 
56.  The  pupils  were  normal;  lumbar  puncture  gave  negative  re¬ 
sults,  and  the  blood  Wassermann  reaction  was  negative.  There  were 
gross  memory  defects,  indifference,  apathy,  lack  of  attention  and 
confabulation.  In  July,  1924,  there  was  a  slight  stroke,  followed  by 
flaccid  paralysis  of  the  right  upper  limb  and  loss  of  tendon  reflexes. 
Six  days  later,  the  reflexes  returned  and  became  exaggerated.  The 
patient  could  use  the  paralyzed  limb  slightly.  About  a  month  after 
the  stroke  there  was  manifest  symmetrical  hypertrophy  of  the 
breasts,  and  on  palpation  they  seemed  to  contain  glandular  tissue. 
The  testes  were  atrophic.  The  dementia  had  progressed  to  com¬ 
plete  apathy.  The  patient  wasted  rather  rapidly,  could  hardly  stand, 
and  had  anarthria  and  paresis  of  the  palate.  In  September,  two 
months  after  the  first  stroke,  he  was  found  in  coma  with  dilated, 
rigid  pupils,  and  died  four  days  later.  At  necropsy  the  calvaiuni 
was  15  mm.  thick  in  places;  the  menings  were  thickened;  the  brain 
was  atrophic,  especially  in  the  frontal  portions  and  more  so  on  the 
right.  There  was  a  small  subcortical  softening  in  the  lower  third  of 
the  ascending  frontal  convolution.  The  basilar  arteries  were 
sclerotic.  The  left  putamen  was  the  seat  of  infraction  which  affected 
the  external  capsule,  claustrum  and  part  of  the  caudate  nucleus. 
The  internal  capsule  and  globus  pallidus  were  not  involved.  In  the 
base  of  the  brain  the  lesion  extended  close  to  the  area  of  Reichert 
and  the  infundibular  region.  The  testes  and  thyroid  were  small 
and  sclerotic.  The  mammae  were  as  large  as  small  oranges  and  con¬ 
tained  connective  tissue  and  a  little  glandular  substance.  Micro¬ 
scopic  examination  of  the  testes  revealed  marked  fatty  degenera¬ 
tion  with  rare  spermatozoa.  The  interstitial  gland  was  poor  in 
lipochrome,  and  many  of  the  cells  were  empty.  In  the  mammary 
gland  there  were  several  acini  with  many  rows  of  cells.  In  the  brain 
there  was  pronounced  fatty  degeneration  in  various  locations,  with 
chronic  and  intense  lesions.  The  neurolgia  were  hyperplastic,  and 
there  was  much  sclerosis  and  hyaline  degeneration  of  the  vessels, 
especially  of  the  small  vessels  of  the  cortex,  as  described  by  Alz¬ 
heimer.  The  most  interesting  feature  in  the  case  was  the  gyneco¬ 
mastia.  This  dystrophy  was  related  to  an  evident  atrophy  of  the 
testes.  It  has  been  noted  equally  in  those  affected  by  hypothy¬ 
roidism,  acromegaly,  hypopituitarism  and  status  thymicus.  The 
atrophy  and  the  secondary  hypertrophy  of  the  breasts  followed  the 
stroke  within  a  few  days.  The  softening,  however,  did  not  involve 
the  nuclei  of  the  infundibular  region  or  the  Reichert  nucleus  and 
was  only  on  one  side.  An  indirect  relationship  between  the  tuber 
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and  gynecomastia  is  probable.  It  has  been  shown  that  alteration  of 
this  region  is  capable  of  producing  testicular  atrophy  and  the  adi¬ 
posogenital  syndrome.  la  this  case  the  severest  lesions  were  found 
in  the  supra-optic  nuclei.  In  another  case,  a  report  of  which  was 
published  with  Glekes,  and  which  also  presented  diabetes  insipidus, 
the  nuclei  also  presented  severe  changes.  We  should  not  affirm, 
however,  that  changes  in  these  nuclei  led  to  interstitial  atrophy. 

On  the  effect  of  the  ovarian  hormone  in  producing  pro-oestrous  de¬ 
velopment  in  the  dog  and  rabbit.  Asdell  (S.  A.)  &  Marshall  (F. 
H.  A.),  Proc.  Roy.  Soc.  (Lond.),  S.B.,  1927,  101,  185-192. 

Injections  of  the  alcohol  soluble  fraction  of  follicular  fluid 
extending  over  ten  days  produced  typical  pro-oestrous  changes  in 
the  uterus  of  the  normal  bitch  during  the  period  of  anoestrum 
(sexual  quiescence).  The  vaginal  epithelium  grew  and  became 
stratified  and  the  outer  layers  became  cornifled.  Injections  extending 
over  seven  days  in  the  spayed  rabbit  induced  pro-oestrous  conditions 
in  the  uterus  and  vagina.  The  vaginal  epithelium  remained  single 
layered,  but  the  surface  was  thrown  into  complex  folds.  Neither 
swelling  of  the  vulva  nor  mating  reactions  were  noted  in  the 
injected  animals.  There  was  no  apparent  effect  upon  the  ovaries 
of  the  bitch. — E.  A. 

Testicular  grafts  in  young  goats  ( Greff es  testleulaires  de  jeunes 
bellers.  Raplde  resorption  des  greffons).  Baloget  (L. ),  Compt. 
rend  Soc.  de  biol.  (Par.),  1927,  96,  104-106. 

The  author  reports  histological  findings  in  testicular  grafts  in 
young  goats.  The  receptor  was  two  years  old,  the  donor  between 
twelve  and  eighteen  months.  Two  pieces  of  testis,  each  35  mm.  by 
15-17  mm.  and  10  mm.  thick,  were  imbedded  on  the  tunica  vagi¬ 
nalis.  After  thirty  days  one  graft  was  recovered.  It  was  then 
16  mm.  long  and  8  mm.  thick.  It  presented  an  aspect  of  necrosis. 
There  were  no  nuclei  of  seminiferous  or  Sertoli  cells  visible.  No 
interstitial  cells  were  found.  The  grafted  tissue  was  organized  by 
an  ingrowth  of  fibroblasts.  The  second  graft  was  completely  re¬ 
absorbed  sixty  days  after  implantation. — Robert  M.  Oslund. 

Changes  in  the  ovary  of  the  mouse  following  exposure  to  X-rays. 
Part  II. — Irradiation  at  or  before  birth.  Brambell  (P.  W.  R.), 
Parks  (A.  S.)  &  Fielding  (U.),  Proc.  Roy.  Soc.  B.  (Lond.),  1927, 
101,  95-114. 

It  was  found  that  exposure  to  x-rays  at  this  time  is  followed  by 
degeneration  of  oocytes  and  follicles.  Later  two  successive  prolifer¬ 
ations  of  the  germinal  epithelium  occur  in  the  form  of  cords.  Fol¬ 
licles  were  completely  absent.  It  is  concluded  that  the  cells  of  the 
first  proliferation  are  mainly  responsible  for  the  production  of  the 
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ovarian  hormone  responsible  for  oestrus.  In  many  cases  where  the 
epithelial  cords  differentiated  into  luteal  like  tissue,  cycles  were 
absent  or  had  ceased  at  least  36  days  before  the  animals  were  killed. 

— E.  A. 

Effect  of  washing  with  physiological  saline  on  spontaneous  rhythm 
of  uterus  (Influence  du  lavage  par  une  solution  physiologique 
sur  le  rhythme  spontan^  de  l’ut4rus).  Brouha  (L.)  &  Simonnet 
(H.),  Compt.  rend.  Soc.  de  biol.  (Par.),  1927,  06,  154-155. 

In  the  uterine  muscle  of  the  rat  or  cavy,  irrigation  with  Ringer’s 
diminishes  or  abolishes  the  rhythmic  contraction.  The  rhythm  may 
be  restored  by  use  of  follicular  fluid  or  extracts. — E.  P.  Durrant. 

Uterine  contractility,  oestrous  and  folliculine  (Uterine  contracillt^, 
oestrus  et  folliculine).  Brouha  (L.)  &  Simonnet  (H.),  Compt. 
rend.  Soc.  de  biol.  (Par.),  1927,  96,  155-156. 

Washings  from  the  uterus  (rat)  at  oestrous  contain  substances 
capable  of  setting  up  rhythmic  contractions  in  quiescent  uterine 
muscle  and  bringing  on  the  vaginal  phenomena  of  oestrous. — E.  P. 
Durrant. 

Influence  of  ovarian  function  on  basal  metabolism.  Heyn  (A.), 
Arch.  f.  Gynaek.  (Berl.),  1927,  129,  760;  Abts.,  J.  Am.  M.  Ass., 
89,  72, 

Basal  metabolism  was  not  found  to  be  affected  by  the  menstrual 
cycle  in  healthy  women  or  by  dysmenorrhea.  High  grade  ovarian 
insufficiency  (primary  amenorrhea)  was  accompanied  by  a  decrease 
of  about  10%.  The  decrease  was  slight  and  inconstant  in  the  lower 
grades  of  ovarian  insufficiency.  In  about  25%  of  the  cases  of  hemor¬ 
rhagic  metropathy,  the  basal  metabolism  was  increased  more  than 
10%.  In  about  50%  of  women  with  myoma,  It  was  increased  from 
10  to  20%.  Castration  was  followed  in  25%  of  the  cases  by  a 
distinct  decrease,  which,  however,  proved  temporary,  being  present 
two  to  three  months  after  the  castration,  but  disappearing  after  six 
to  nine  months.  In  the  other  cases  the  rate  was  normal.  In 
women  in  the  natural  menopause,  the  rate  varied  in  both  directions; 
in  some  cases  it  rose  as  much  as  10%.  By  ovarian  preparations  it 
was  possible  to  raise  the  metabolic  rate  of  castrated  women  with 
decreased  metabolism  to  normal,  but  not  above  normal.  Heyn  re¬ 
gards  the  influence  of  the  ovaries  on  metabolism  as  secondary, 
through  its  action  on  thyroid  function.  In  amenorrhea  he  sees  the 
result  of  insufficiency  of  the  endocrine  system,  not  of  one  gland 
alone. 

Studies  on  vigor.  IX.  The  effects  of  ovarian  extirpation  on  fatiga¬ 
bility  of  muscle  in  the  rat.  Miley  (H.  H.),  Am.  J.  Physiol.  (Balt.), 
1927,  81,  500. 
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Studies  on  female  albino  rats  by  the  revolving  cage  method 
have  shown  that  spaying  results  in  a  marked  decrease  in  voluntary 
activity.  Available  data  offers  little  in  the  way  of  explanation  of 
such  findings.  Believing  that  the  field  could  be  narrowed  somewhat 
by  a  quantitative  study  of  the  fatigability  of  nerve-muscle  prepara¬ 
tions,  in  situ,  a  comparative  study  was  made  of  the  strength  and 
fatigability  of  the  gastrocnemius  muscles  of  ovariectomized  and 
normal  rats.  The  animals  were  anesthetized  with  amytal,  which 
was  injected  subcutaneously  so  that  uniform  and  prolonged  anes¬ 
thesia  could  be  obtained.  The  muscles  were  stimulated  through 
their  motor  nerves  at  one  second  intervals,  using  break  shocks  only. 
It  was  found  that  ovariectomized  animals  gained  weight  more  read¬ 
ily  than  their  controls,  and  the  weights  of  the  individual  muscles 
were  greater  in  the  spayed  animals.  The  absolute  strength  per  gram 
of  muscle  averaged  40  per  cent  greater  for  the  controls  than  for  the 
experimentals.  The  proportion  of  gastrocnemius  weight  to  total 
body  weight  averaged  the  same  in  each  group.  The  total  work  per¬ 
formed  by  the  ovariectomized  animals  was  only  33.6  per  cent  of  that 
done  by  the  controls.  This  agrees  well  with  the  decrease  in  volun¬ 
tary  activity  following  spaying.  The  average  daily  activity  of  the 
castrated  males  in  Gans  and  Hoskins’  experiments  was  2298  revo¬ 
lutions,  while  that  for  the  spayed  females  in  these  experiments 
was  2651  revolutions.  A  comparison  of  the  ergographic  and  re¬ 
volving  cage  records  shows  that  the  best  control  did  2,663,900 
gram-centimeters  of  work  correlated  with  a  dally  activity  of  10,091 
revolutions.  The  best  experimental  did  893,600  gram-centimeters  of 
work  and  had  a  daily  activity  record  of  683  revolutions. — Author’s 
Abst. 

On  the  properties  of  the  gonads  as  controllers  of  somatic  and  psy¬ 
chical  characteristics.  IX.  Testis  graft  reactions  in  different 
environments  (rat).  Moore  (C.  R.),  Am.  J.  Anat.  (Balt.),  1926, 
.17,  351-416;  Abst.,  Biol.  Absts.,  1,  474. 

A  report  on  the  recovery  and  study  of  more  than  100  testis 
grafts,  persisting  for  1-6%  months  after  transplantation.  The  rela¬ 
tive  persistence  of  grafts  was:  normal  males  56%;  castrated  males 
79%;  normal  females  (mated  and  unmated)  62%;  spayed  females 
95%;  grafts  in  scrotum  of  castrated  males  38%;  gross  recovery  from 
all  groups  combined  59%.  Entire  young  testes  with  attached  epi¬ 
didymis  were  used.  The  variable  tissue  reaction  in  the  persisting 
grafts  involves  apparent  hypertrophy  of  interstitial  cells  and  lack  of 
it;  spermatogenesis  and  lack  of  it,  without  any  specific  correlation 
of  graft  and  physiological  state  of  the  host  animal.  Grafts  made 
in  the  scrotum  of  castrated  males  produced  spermatozoa;  the  results 
support  the  author’s  recent  contentions  that  the  scrotum  functions 
as  a  local  thermoregulator  for  the  testes,  and  that  such  a  regulatory 
function  is  essential  for  spermatozoon  production.  General  consid- 
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erations,  and  deductions  from  testis  transplantation,  graft  reactions, 
and  effectiveness  of  grafts  are  discussed.  A  literature  review  is  in¬ 
cluded. 

.\ttempt  to  purify  a  morphogenetic  ovarian  hormone  (Essais  de  puri¬ 
fication  d'une  hormone  ovarienne  a  action  morphogene).  Lip- 
schutz  (A.),  Vesnjakov  (R.),  Tuisk  (R.)  &  Adamberg  (L.), 
Compt.  rend.  Soc.  de  biol.  (Par.),  1926,  94,  738. 

After  routine  extraction  of  follicular  fluid,  further  treatment 
with  water  and  ether  gives  a  very  active  substance.  A  short  oestrous 
reaction  in  the  spayed  mouse  is  reported  from  two  successive  injec¬ 
tions  of  aqueous  solution,  the  minimal  effective  dose  being  1/50,000 
mgm.  Aqueous  solutions  lose  their  activity  in  a  few  days. — E.  A. 

Basal  metabolism  in  the  rat  during  the  oestrous  cycle.  Lee  (M.  O. ). 
Am.  J.  Physiol.  (Balt.),  1927,  81,  492-493. 

The  basal  metabolic  rate  was  determined  at  different  stages 
during  the  oestrous  cycle  in  eight  female  albino  rats  from  four  to 
seven  months  of  age.  At  least  one  complete  cycle  was  followed  in 
each  rat  and  from  one  to  twenty  determinations  were  made  in  each 
stage.  A  modification  of  the  gravimetric  method  of  Haldane  was 
used.  Respiratory  quotients  were  determined  during  two  complete 
cycles  in  two  rats  and  found  to  be  nearly  constant  for  fasting  ani¬ 
mals;  thereafter  an  R.Q.  of  0.75  was  assumed.  Body  surface  was 
computed  from  the  formula  S  =  kWS,  in  which  S  is  the  body  sur¬ 
face  in  square  centimeters,  W  is  body  weight  in  grams,  and  k  is 
11.36.  The  heat  production  per  square  meter  of  body  surface  per 
day  was  found  to  show  consistent  variations  from  the  general  mean 
only  toward  the  end  of  stage  V  (dioestrum)  and  at  the  beginning  of 
stage  I  (pro-oestrum).  At  that  time  an  average  increase  amount¬ 
ing  to  approximately  12  per  cent  of  the  general  mean  was  noted. 
This  increased  heat  production  appeared  in  the  last  ten  hours  of  the 
dioestrum  and  gradually  disappeared  in  the  early  part  of  the  pro¬ 
oestrum.  During  none  of  the  other  stages  of  the  cycle  was  there 
any  significant  change  in  the  heat  production.  Even  during  stage 
II  (oestrus)  which  is  characterized  by  a  marked  increase  in  excita¬ 
bility  and  voluntary  activity,  the  average  heat  production  was  below 
tbe  general  mean.  These  results  are  interpreted  as  indicating  that 
the  oestrus-producing  hormone  of  the  ovary  is  not  primarily  a 
metabolic  stimulant.  The  increased  heat  production  in  the  rat 
toward  the  end  of  the  dioestrum  seems  to  be  comparable  to  a  slight 
increase  reported  in  women  at  menstruation,  and  is  ascribed  to  an 
effect  of  an  ovarian  hormone  on  the  thyroid.  The  metabolic  rate 
was  determined  in  these  same  rats  following  ovariectomy,  at  in¬ 
tervals  over  a  period  of  two  months.  The  mean  of  these  determina¬ 
tions  was  about  10  per  cent  below  the  mean  of  the  determinations 
before  removal  of  the  ovaries. — Author’s  Abst. 
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The  effect  of  the  follicular  hormone  on  old  albino  rats.  Slonaker 
(J.  R.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  325-335. 

Fifty-seven  experiments  were  tried  on  rats  varying  in  age  from 
538  to  971  days.  Some  of  the  rats  were  normal,  others  spayed  or 
hysterectomized.  Cornifled  cells  were  found  in  vaginal  smears  long 
after  the  donors  had  passed  the  menopause,  or  had  ceased  to  show 
marked  Increases  In  voluntary  activity  and  mating  activities.  These 
cells  often  persisted  for  from  one  to  three  or  four  days.  It  appeared 
that  oestrual  changes  in  the  vaginal  mucosa  can  be  incited  by  a 
smaller  dose  of  the  hormone  than  that  required  to  excite  mating 
activities.  One  or  two  injections  of  fresh  follicular  hormone  had 
little  or  no  effect  in  modifying  oestrual  rhythm,  or  inducing  mating 
in  rats  nearing  the  menopause.  In  older  animals  it  was  found  that 
copulation  may  occur  if  the  injection  coincides  with  a  normal  ap¬ 
pearance  of  cornifled  cells.  One  or  two  injections  did  not  induce 
oestrual  changes  in  the  vaginal  mucosa  of  ovariectomized  rats  600 
days  old.  Nine  injections  caused  such  changes  in  ovariectomized 
rats  719  days  of  age.  These  changes  appeared  but  once  and  lasted 
from  two  to  four  days.  Three  to  nine  injections  of  the  follicular 
hormone  seemed  to  be  favorable  for  both  oestrual  changes  in  the 
vaginal  mucosa  and  mating  in  normal  rats  of  various  ages.  The 
results  indicate  that  the  hormone  does  not  prolong  the  productive 
sexual  life  of  the  animal  by  inciting  ovulation  but  that  it  may  stimu¬ 
late  mating  activities.  As  a  result  of  the  hormone  injections  the 
majority  of  the  animals  showed  a  reduction  in  food  consumption  and 
spontaneous  activity  accompanied  by  an  increase  in  body  weight. 
This  effect  was  of  short  duration,  and  a  return  to  normal  in  a  short 
time  usually  occurred.  All  results  indicated  that  the  effect  of  the 
Injected  hormone  is  but  transitory,  lasting  only  a  few  days  at  the 
most. — R.  G.  H. 

On  the  occurrence  of  the  oestrous  cycle  after  x-ray  sterilization. 

Part  II. — Irradiation  at  or  before  birth.  Parkes  (A.  S.),  Proc. 

Roy.  Soc.  (Lond.),  S.  B.  1927,  101,  71-95. 

Mice  sterilized  by  exposure  to  x-rays  during  the  week  after 
birth  later  became  sexually  mature  and  experienced  apparently 
typically  oestrous  cycles.  Although  these  cycles  were  somewhat 
irregular  the  histologic  changes  of  uterus  and  vagina  were  normal 
and  mating  reactions  resulted  in  successful  copulation.  In  some  of 
the  animals  neither  follicles  nor  corpora  lutea  were  present,  the 
sterile  ovaries  being  composed  of  a  new  proliferation  of  tissue  from 
the  germinal  epithelium.  In  some  of  the  ovaries  an  extreme  devel¬ 
opment  of  luteal-like  tissue  was  correlated  with  absence  of  oestrus. 
The  conclusion  is  drawn  that  neither  follicles  nor  corpora  are  essen¬ 
tial  in  the  mechanism  of  the  oestrous  cycle  in  the  mouse. — E.  A. 
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Lactation  and  the  glands  of  internal  secretion  (Lactation  und  Drii- 
sen  innerer  Sekretion).  Verdozzi  (C.).  Policlin.  (Roma),  33, 

1926,  Nr.  12;  Abst.,  Monatschr.  f.  Kinderh.  (Leipz.  &  Wien.), 

1927,  36,  88-89. 

The  author  shows  in  the  case  of  guinea  pigs  in  lactation  a  lim¬ 
itation  or  restraining  of  the  ovarian  follicle,  while  in  the  behavior 
of  the  corpus  luteum  no  difference  exists  between  them  and  control 
animals.  He  shows  further  that  during  lactation  changes  occur  in 
the  thyroid  of  the  animal;  the  alveoli  become  numerous  and  very 
large,  tensely  filled  with  colloidal  material,  the  epithelium  much 
flattened,  in  short,  the  picture  of  a  strong  functional  activity  present 
in  the  thyroid.  The  hyperplasia  was  great  after  15  days’  lactation, 
less  so  after  20-25  days’  lactation.  The  explanation  given  for  these 
conditions  is  that  while  lactation  lasts  about  30  days  in  the  animal, 
the  young  from  the  15th  day  are  nourished  with  mixed  food.  It 
is  stated  that  an  inner  secretion  of  the  interstitial  cells  of  the  mam¬ 
mary  glands  affects  the  development  of  the  ovarian  follicle  during 
lactation.  Further,  the  hyperfunction  in  the  thyroid  of  mother  ani¬ 
mals  is  connected  with  the  mammary  gland.  The  thyroid  in  young 
animals  is  not  very  active  and  the  necessary  thyroid  hormone  is 
supplied  to  them  from  the  mother  through  the  milk. — E.  P.  Durrant. 

Diabetes  insipidus.  Blatt  (M.  L.)  &  Greengard  (J.),  Arch.  Pedlat. 
(N.  Y.),  1926,  43,  611. 

A  case  is  reported  of  a  boy  of  1 2  years  who  gave  a  history  of 
polydypsia,  polyuria,  retarded  growth  and  development  and  head¬ 
aches  for  a  duration  of  eight  years  following  an  attack  of  scarlet 
fever.  There  was  also  an  increased  sugar  tolerance.  Pituitary  treat¬ 
ment  was  of  no  avail  when  tried  under  the  tongue  or  by  mouth,  but 
when  given  hypodermically  in  doses  of  1  to  2  cc.  per  day  an  im¬ 
provement  was  noted. — M.  B.  G. 

'The  hypophysis  and  the  internal  secretions  of  the  ovary  (L’hyp«)- 
physe  et  la  s^cr^tion  interne  de  I’ovaire).  Brouha  (L.)  &  Simon- 
net  (H.),.Compt.  rend.  Soc.  de  blol.  (Par.),  1927,  98,  1275-1276. 

Extracts  of  hypophysis  by  lipoid  solvents  were  found  to  contain 
a  substance  having  properties  identical  with  that  of  folliculin  in  re¬ 
spect  to  the  effects  on  development  and  phenomena  of  the  sex  cycle. 
The  authors  believe  their  results  are  in  favor  of  the  hypophyseal 
origin  of  the  internal  secretion  of  the  ovary,  although  they  do  not 
exclude  the  possibility  of  the  direct  action  of  the  hypophysis  on 
ovogenesis. — E.  P.  Durrant. 

The  expansion  of  frog  melanophores  as  a  biologic  test  of  hypo¬ 
physeal  extracts  and  the  influence  of  chloretone  on  the  test  (Sopra 
I'espansione  dei  melanofori  della  rana  come  saggio  biologico  delgi 
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estratti  ipoflsari  e  sull’influenza  che  vi  splega  il  cloretone).  Di 
Mattel  (P.),  Roma,  1923-1927,  Ed.  Pozzi,  p.  24. 

Expansion  of  the  melanophores  in  the  frog,  suggested  as  a  bio¬ 
logic  test  of  hypophyseal  extracts,  does  not  correspond  to  the  phar¬ 
macodynamic  characteristics  of  the  active  hypophyseal  principles; 
in  a  way  it  gives  contradictory  results  and  has  no  characteristics 
whatever  of  specificity.  Numerous  other  organs  (anterior  pituitary, 
liver,  hrain,  thymus  and  thyroid),  as  well  as  many  chemical  sub¬ 
stances,  may  provoke  such  a  reaction.  The  results  reported  by  pre¬ 
vious  investigators,  who  brought  forward  the  melanophore  test,  were 
more  or  less  vitiated  by  the  presence  of  chloretone  in  many  of  the 
extracts  used.  This  drug  has  a  decided  depressive  action  on  the  frog 
melanophores,  leading  to  darkening  of  the  skin.  The  weak  points 
of  such  a  “specific  reaction”  should  make  one  very  careful  in  pro¬ 
posing  new  biological  tests.  It  is  indispensable  for  a  proponent  of  a 
biologic  test  to  offer  scientific  guarantees  analogous  to  those  offered 
in  chemical  research. — G.  V. 

Hypopituitarism:  congenital  pituitary  tumor;  optic  nerve  atrophy. 

Kerley  (C.  G.),  Arch.  Pediat.  (N.  Y.),  1927,  44,  387-390. 

A  17  year  old  girl  first  showed  signs  of  disturbed  vision  between 
the  ages  of  seven  and  eight  years,  and  became  totally  blind  at  ten 
years.  She  was  of  normal  mentality  but  showed  physical  pituitary 
disturbances,  such  as  overweight  for  her  height  but  underweight 
for  her  age,  delayed  menstruation,  absence  of  secondary  sex  changes 
(axillary  and  pubic  hair,  mammary  development),  and  external  geni¬ 
talia  of  a  ten  year  old  girl.  X-ray  examination  of  the  skull  showed 
a  greatly  enlarged  sella  turcica.  The  author  made  a  diagnosis  of 
either  congenital  or  early  ^pituitary  tumor  on  the  blindness,  sella 
tu’^cica  picture  and  the  general  appearance  of  hypopituitarism. — 
M.  B.  G. 

The  role  of  the  hypophysis  in  the  initiation  of  labor.  Van  Dyke  (H. 

B.)  &  Kraft  (A.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  512. 

Dixon  and  Marshal  have  published  data  which  seems  to  prove 
that  the  intravenous  injection  of  ovarian  extracts  from  animals  at 
or  near  term  causes  the  appearance  in  the  cerebrospinal  fluid  of  an 
oxytocic  substance,  presumably  liberated  by  the  posterior  lobe  of  the 
hypophysis.  In  this  experiment  the  attempt  was  made  to  detect  a 
difference  in  the  concentration  of  oxytocic  substance  (by  adding  cere¬ 
brospinal  fluids  to  Tyrode  solution  baths  containing  sensitive  isolated 
guinea  pig  uteri),  in  the  cerebrospinal  fluid  of  patients  near  term 
and  in  labor  3  to  6  hours.  In  no  instance  has  such  an  attempt  been 
successful. — Authors’  Ahst. 
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Increased  regeneration  of  skin  due  to  insulin  (Beelnflussung  der  Re> 
generatlonsfahigkeit  der  Haut  durch  lokale  Applikatlon  von  Insu¬ 
lin).  Adlersberg  (D.)  &  Perutz  (A.),  Klin.  Wchnschr.  (Berl.), 
1927,  6,  108-110;  Abst.,  Physiol.  Absts.  12,  230. 

The  authors  describe  experiments  in  which  ulcers  of  the  skin 
were  treated  with  insulin.  Some  of  the  ulcers  were  produced  arti¬ 
ficially  in  rabbits  by  the  application  of  sulphuric  acid;  others  were 
chronic  ulcers  in  patients  due  to  various  causes.  Striking  results 
of  the  treatment  are  described.  Ulcers  which  had  been  refractory 
for  months  or  years  became  covered  with  epithelium  within  10  days 
to  3  weeks.  The  insulin  2  cc.  (40  units)  was  applied  directly  to  the 
ulcer,  which  was  then  covered  with  a  vaselined  bandage. 

Myrtillin.  Allen  (F.  M.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  462. 

Myrtillin  is  an  extract  of  green  leaves,  prepared  according  to  a 
method  discovered  and  described  by  Wagner.  Teas  or  powders  of 
leaves  of  the  myrtle  family  of  plants  have  long  been  used  for  treat¬ 
ing  diabetes  among  the  peasants  in  certain  regions,  and  for  technical 
reasons  these  plants  are  actually  the  best  source  of  the  material  in 
quantity.  It  is  called  myrtillin  for  this  reason.  The  chemical 
nature  or  composition  is  unknown;  it  may  possibly  be  classifiable 
among  the  vitamins.  It  is  non-toxic.  It  is  entirely  different  from 
insulin  and  all  insulin-like  substances  obtained  heretofore  from 
animal  or  vegetable  sources.  It  is  effective  when  given  by  mouth. 
It  has  no  important  infiuence  upon  the  normal  blood  sugar,  and 
never  causes  hypoglycemia,  tending  rather  to  prevent  hypoglycemia 
due  to  insulin.  Its  prominent  physiological  properties,  according  to 
experiments  in  collaboration  with  Wagner,  with  doses  of  0.3  to  2.0 
grams  per  day,  are  as  follows:  It  reduces  the  glycosuria  and  hyper¬ 
glycemia  following  glucose  administration  (orally  or  intravenously) 
in  normal  animals  or  persons.  It  reduces  adrenalin  hyperglycemia. 
It  accelerates  oxygen  consumption  after  carbohydrate  ingestion  in 
normal  and  diabetic  persons,  indicating  a  probable  stimulation  of 
the  combustion.  It  enables  totally  depancreatized  dogs  to  heal 
their  wounds  and  live  4  to  6  weeks  in  good  condition,  fatal  cachexia 
then  ensuing.  These  dogs  have  marked  hyperglycemia  and  mod¬ 
erate  glycosuria,  but  on  proper  diet  the  carbohydrate  balance  is 
positive.  Glycogen  values  may  be  3  or  4  per  cent  in  the  liver,  and 
are  within  normal  limits  in  the  heart.  Dogs  not  quite  totally  de¬ 
pancreatized,  retaining  one-twentieth  or  less  of  the  pancreas,  are 
enabled  by  myrtillin  to  be  free  from  glycosuria  or  hyperglycemia 
on  diets  containing  liberal  carbohydrate,  and  they  apparently  thrive 
indefinitely.  The  results  in  diabetic  patients  are  more  gradual  and 
less  uniform,  and  are  to  be  described  in  later  communications.  Myr¬ 
tillin  is  not  a  substitute  for  insulin,  but  is  probably  to  be  regarded 
as  an  accessory  substance  which  is  widely  distributed  in  nature  and 


PANCREAS 


483 


which  plays  a  part  in  the  carbohydrate  metabolism  of  plants  and 
animals.  It  thus  has  a  distinct  therapeutic  usefulness  when  prop¬ 
erly  administered  to  selected  diabetic  patients. — Author’s  Abst. 

The  reciprocal  action  of  insulin  and  adrenalin  on  the  nitrogen 
metabolism.  Aoki  (K.),  Folia  Endocrinologica  Japonica  (Kyoto), 
1927,  3,  9-10. 

Experiments  were  carried  out  in  nine  healthy  female  dogs,  one 
group  of  which  was  fed  on  carbohydrate-rich  and  the  other  on  car¬ 
bohydrate-poor  diet.  As  soon  as  the  animals  were  in  nitrogenous 
equilibrium  adrenalin  solution  was  injected  subcutaneously,  and  a 
week  later  the  same  dose  of  adrenalin  was  given  together  with  a 
subcutaneous  injection  of  insulin.  In  some  cases,  as  a  check,  the 
combined  dose  preceded  the  single.  In  the  dogs  on  a  carbohydrate- 
rich  diet  it  was  found  that  adrenalin  caused  a  marked  decrease  in 
the  excretion  of  total  and  creatin  nitrogen  and  acetone  bodies,  fol¬ 
lowed  by  the  appearance  of  sugar  in  the  urine,  but  no  change  in 
the  output  of  urea,  ammonia  or  creatinine-nitrogen.  Essentially 
similar  results  were  obtained  with  carbohydrate-poor  diet.  The 
addition  of  insulin  lessened  the  adrenalin  effects  just  specified. — 
From  Author’s  Abst.  R.  G.  H. 

The  utilixatioii  of  dextro.se,  levulose  and  galactose  by  animal  and 
plant  cells,  and  the  antagonistic  action  4»f  insulin  to  thyroxin. 
Burge  (W.  E.)  &  Williams  (Maude),  Am.  J.  Physiol.  (Balt.), 
1927,  81,  307-314. 

Animal  cells  (paramecia)  and  plant  cells  (spirogyra)  utilize 
dextrose,  levulose  and  galactose  (when  added  to  the  culture  me¬ 
dium).  The  animal  cells  utilize  these  sugars  more  rapidly  than  the 
plant  cells.  Both  the  animal  and  the  plant  cells  utilize  dextrose, 
levulose  more  rapidly  than  the  galactose,  and  the  dextrose  more  rap¬ 
idly  than  the  levulose.  Insulin  increases  the  rate  of  utilization  of  the 
sugars,  both  by  the  plant  and  animal  cells.  Ordinary  daylight  pro¬ 
duces  little  or  no  effect  on  the  rate  of  utilization  of  the  sugars  by  the 
plant  cells.  Thyroxin  decreases  the  utilization  of  dextrose,  levulose 
and  galactose  in  animal  cells  (paramecia),  while  insulin  increases  it. 
Thyroxin  antagonizes  the  action  of  insulin  on  sugar  utilization, 
which  may  be  responsible  for  the  lowered  respiratory  quotient  and 
glycosuria  in  exophthalmic  goiter,  as  well  as  in  animals  to  which 
thyroxin  has  been  given. — Authors’  Abst. 

Role  of  purification  of  Insulin  preparations  in  phenomena  of  hypo¬ 
glycemia.  Chabanier  (H.),  Lebert  (M.)  &  Lobo-Onell  (C.),  Bull. 
Acad,  de  m6d.  (Par.),  1927,  97,  577. 

While  many  insulin  reactions  are  reported  from  the  United 
States,  but  few  seem  to  happen  in  France  and  the  authors  think 
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that  this  discrepancy  may  be  due  to  the  fact  that  American  is  not 
as  closely  titrated  as  French  insulin,  thus  the  dosage  of  the  French 
product  can  be  more  closely  gauged.  Or,  they  think,  there  may  be 
a  difference  in  purification  and  that  the  reactions  occur  directly  in 
proportion  to  the  purity  of  the  product. — H.  J.  J. 

Effect  of  oral  administration  of  sulphur  on  diabetic  metabolism 
(Wlrkung  peroraler  Schwefelzufuhr  auf  die  diabetische  Stoff- 
wechselstorung).  Foldes  (E.),  Ztschr.  f.  d.  ges.  exper.  Med. 
(Berl.),  1927,  55,  615-626. 

Abel  and  Gelling  have  shown  that  the  insulin  molecule  contains 
sulphur  and  that  the  hormone  loses  in  efficiency  when  the  sulphur  is 
lost.  Burgi  and  Gordonoff  found  an  increase  in  the  amount  of  gly¬ 
cogen  in  the  livers  of  rabbits  fed  with  sulphur.  Foldes  therefore 
states  that  the  sulphur  in  insulin  bears  a  relationship  similar  to 
that  of  the  iodine  in  the  thyroid  hormone  and  that  the  functional 
activity  of  insulin  depends  upon  its  sulphur  content  as  that  of  thy¬ 
roid  does  on  its  iodin.  He  found  that  the  administration  of  sulphur 
to  diabetics  was  followed  by  a  total  sulphur  excretion  of  either  high 
normal  or  supranormal  values;  that  the  excretion  of  combined  sul¬ 
phur  salts  varies,  being  either  at,  above  or  below  normal  and  that 
percentage  of  combined  sulphur  salts  is  mostly  below  normal  or  at 
the  lower  border  of  tbe  normal  zone.  Study  of  the  blood  and  urine 
changes  led  him  to  conclude  that  the  administration  of  sulphur  to 
diabetics  results,  in  some,  in  a  diminution  of  urine  sugar,  of  blood 
sugar  and  of  ketone  bodies  excretion.  There  is  a  corresponding 
increase  in  sugar  tolerance.  On  the  other  hand,  there  are  some 
diabetics  who  do  not  veact  in  this  manner,  but  in  whom  simulta¬ 
neous  administration  of  thyroid  extract  and  sulphur  increases  sugar 
tolerance.  M.  B.  G. 

The  adrenal  mechanism  and  the  modifications  of  insulin  action  by 
post-pituitary  extracts.  Gelling  (E.  M.  K.)  &  Britton  (S.  W. ), 
Am.  J.  Physiol.  (Balt.),  1927,  81,  478. 

Protection  against  insulin  hypoglycemia  and  convulsions  in  cats 
and  dogs  is  shown  definitely  to  be  afforded  by  the  simultaneous 
administration  with  insulin  of  extracts  of  the  posterior  pituitary 
lobe.  Very  large  doses  of  the  extract  are  necessary  to  produce  this 
effect.  If  smaller  amounts  which  nevertheless  bring  about  extreme 
circulatory  disturbance  are  employed  convulsions  are  merely  post¬ 
poned.  The  action  of  superconvulsive  doses  of  insulin  (4  to  6  units 
per  kgm.  body  weight)  is  not  counteracted  by  very  large  amounts 
( 3  cc  to  4  cc.)  of  pituitary  extract  (U.  S.  P.).  If  the  adrenal  me¬ 
dulla  is  inactivated  by  removal  of  the  right  and  denervation  of  the 
left  gland,  the  protection  against  insulin  by  pituitary  extract  (given 
simultaneously)  is  very  markedly  lessened.  When  it  is  adminis- 
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tered  in  such  doses  during  hypoglycemia,  severe  convulsions  or  ail 
signs  of  muscular  weakness  may  nevertheless  be  abolished  and  the 
blood  sugar  level  may  be  sharply  raised.  Animals  with  the  adrenal 
glands  intact  may  be  similarly  restored,  although  the  blood  sugar 
percentage  often  remains  only  slightly  or  not  at  all  changed  near 
the  convulsive  level.  Pituitary  extract  may  therefore  completely 
offset  all  symptoms  of  insulin  shock  without  appreciably  altering 
the  glycemia  in  the  general  circulation.  In  contrast  with  the  fore¬ 
going  is  the  observation  that  pituitary  extract  has  no  apparent  con¬ 
stant  effect  on  the  blood  sugar  level  in  the  fasting  normal  or  adrenal 
inactivated  animal.  The  depression  of  sympathetic  nervous  activity 
by  ergotamine  does  not  affect  the  restorative  potency  of  pltuitar” 
extract  given  during  the  hypoglycemic  reaction.  When  pituitary 
extract  is  given  simultaneously  with  insulin  to  either  normal  or 
medulliadrenal  inactive  animals,  and  the  blood  sugar  has  later  fallen 
to  a  low  level,  adrenalin  may  abolish  the  apparent  general  reaction 
(weakness  or  convulsions),  although  the  hypoglycemia  commonly 
remains  unaffected.  The  evidence  establishes  that  there  is  present 
in  pituitary  extract  a  protective  factor  against  insulin  hypoglycemia 
and  convulsions,  and  that  facilitation  of  the  action  of  the  extract 
is  afforded  by  the  presence  and  augmented  secretion  of  the  medulla 
of  the  adrenal  glands. — Authors’  Abst. 

Origin  of  the  islands  of  hangerhans  from  the  excretory  .system  of 
the  pancreas  (Ijc  role  du  syst^me  excreteur  du  pancreas  dans  la 
gen^se  des  ilots  de  Langerhans) .  Hlckel  (P.)  &  Nordmann  (J.). 
Ann.  d’anat.  Pathol,  et  d’anat.  normals  m6d.  chlrurg.  (Par.). 
1926,  3,  587-608. 

A  study  was  made  of  the  formation  of  islets  of  Langerhans  from 
the  excretory  ducts  and  centro-alveolar  cells  of  the  pancreas,  based 
on  a  study  of  sections  of  three  organs  from  men  of  37,  58,  and  62 
years  of  age  respectively.  The  authors  describe  the  formation  of 
islets  from  the  walls  of  excretory  ducts.  Masses  of  insular  tissue 
were  seen  in  direct  connection  with  the  epithelium  of  the  ducts. 
This  method  of  formation  of  new  islets  is,  however,  less  common 
than  their  development  from  the  centro-alveolar  cells.  The  stages 
of  transformation  from  the  flattened  branching  type  of  cell  to  secret¬ 
ing  cells  could  be  traced  within  the  acinus.  Later  the  acinar  cells 
became  flattened  and  degenerate,  and  new  islands  are  formed  by 
the  confluence  of  adjacent  groups  of  the  transformed  centro-alveolar 
cells.  Direct  transformation  of  alveolar  tissue  into  insular  tissue 
was  not  seen.  In  pathological  cases  the  alveoli  may  differentiate 
and  form  ducts  and  from  these  islands  may  arise.  No  evidence  was 
found  of  transformation  of  islets  into  acini. — M.  M.  H. 

firowth  in  children  with  diabetes  mellitus.  Ladd  (W.  S.)  &  Day 
(C.  S.),  Am.  J.  Dis.  Child.  (Chicago),  1926  32,  812-839. 

This  report  is  based  upon  a  study  of  34  cases  of  diabetes  melli- 
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tus  and  one  case  of  renal  diabetes  in  children.  All  but  four  oc¬ 
curred  in  patients  who  were  either  overweight  or  overgrown  or  both 
at  the  onset  of  the  disease.  In  two  of  the  remaining  cases  the  onset 
of  the  diabetes  occurred  after  acute  infection.  Growth  in  height 
in  children  with  diabetes  mellitus  diminishes  or  stops  completely, 
depending  on  the  severity  of  the  case  and  appears  to  be  due  to  lack 
of  food.  Insulin  enables  the  patient  to  use  sufficient  food  and 
growth  follows.  The  optimal  weight  for  a  diabetic  child  is  the 
average  weight  for  height  as  expressed  in  the  Bardeen  growth  curve 
for  normal  children.  The  optimal  food  intake  is  somewhat  less 
than,  possibly  about  two-thirds  of,  the  total  calories  of  Holt  and 
Fales  standards.  The  average  proportions  are  carbohydrates  35 
per  cent,  protein  15  per  cent,  and  fats  50  per  cent.  Regularity 
in  food  intake  and  insulin  dosage  both  as  to  amount  and  time  ad¬ 
ministered  is  absolutely  essential  to  the  successful  progress  of  the 
patient. — M.  B.  G. 

Diabetes  mellitus,  refractory  to  insulin.  Taussig  (A.  E.),  Tr.  Ass. 
Am.  Physicians  (Phila.),  1927;  Abst.,  J.  Am.  M.  Ass.  89,  149. 

A  patient  with  progressively  severe  diabetes  showed  urticaria 
after  injections  of  insulin.  She  went  into  diabetic  coma  and  was 
given  enormous  doses  of  insulin,  but  was  never  entirely  sugar  free. 
One  day  she  had  1,100  units  of  insulin.  In  patients  who  showed 
little  or  no  drop  after  Intravenous  injections,  hypodermic  injections 
were  tried  with  no  better  results.  Fractional  doses  of  20  units 
hourly  were  also  given,  but  this  too  failed  to  make  the  patients 
sugar  free.  After  two  months  the  response  to  insulin  showed  im¬ 
provement  and  200  units  daily  could  be  given.  Finally,  the  insulin 
was  brought  down  to  104  units  daily.  To  find  the  reason  for  this 
refractory  condition,  10  cc.  of  the  patient’s  blood  was  injected  into 
rabbits,  but  there  was  no  result.  Tests  were  then  made  for  an 
allergic  skin  reaction  without  result.  The  urine  was  tested  but 
no  trace  of  insulin  was  found.  The  theory  was  considered  that 
insulin  acts  as  a  coferment,  transforming  blood  sugar  into  glycogen 
or  lactic  acid.  In  some  persons  the  other  constituent  (muscle  phos¬ 
phate)  may  be  lacking  or  may  be  present  in  too  small  amounts,  so 
that  insulin  is  not  able  to  do  its  work. 

Carcinoma  of  the  islands  of  the  pancreas.  Hyperinsulinism  and 
hj'perglycemla.  Wilder  (R.  M.),  Allen  (F.  N.),  Power  (M.  H.) 
&  Robertson  (H.  E.),  J.  Am.  M.  Ass.  (Chicago),  1927,  89, 
348-355. 

In  a  human  case  of  cancer  originating  in  the  islands  of  Lan- 
gerhans,  hourly  doses  of  glucose  were  required  to  prevent  convul¬ 
sions  from  spontaneous  hypoglycemia.  When  the  ingestion  of  the 
necessary  sugar  was  delayed,  the  blood  sugar  fell  below  0.03  per 
cent.  The  blood  phosphates  fell  with  the  sugar  and  rose  again  on 
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the  restoration  of  the  blood  sugar.  The  liver  functioned  normally 
in  deaminizing  amino-acids  and  excreting  bile  and  test  dyes,  but  the 
glycogen  stores  proved  abnormally  stable  to  the  action  of  epi¬ 
nephrine.  Necropsy  revealed  a  liver  weighing  3,300  grams  and  con¬ 
taining  8.25  per  cent  of  glycogen,  carcinoma  of  the  pancreas,  and 
carcinomatous  metastasis  to  the  liver  and  lymph  nodes.  The  cells 
of  this  cancer  bore  a  striking  resemblance  to  the  cells  of  the  islands 
of  Langerhans,  and  alcoholic  extracts  made  from  the  cancer  tissue 
in  the  liver  acted  like  insulin  on  injection  into  rabbits. — Authors’ 
Abst. 

On  the  alleged  antagonistic  action  of  the  internal  secretions  of  the 
pancreas  and  the  thyroid.  Wolfson  (H.),  Am.  J.  Physiol.  (Balt.), 
1927,  81,  453-459. 

It  was  found  that,  contrary  to  results  of  earlier  studies,  thy¬ 
roidectomy  on  diabetic  dogs  without  insulin  treatment  is  ineffective 
in  lowering  blood  sugar  levels  during  the  recorded  period  of  sur¬ 
vival  of  the  animals.  Urinary  sugar  excretion  may  be  somewhat 
diminished,  but  the  animal  is  never  aglycosuric.  The  experimental 
procedure  employed,  while  an  improvement  over  the  former  methods, 
is  still  lacking  in  complete  control.  A  state  of  hypothyroidism  in  the 
dog  has  never  been  completely  established.  Further  work  should 
be  done  under  methods  of  even  better  control. — R.  G.  H. 

Ualcium  deflclency  and  bone  changes  in  experimental  obstructive 
Jaundice.  Buchbinder  (W.  C.)  &  Kern  (Ruth),  Am.  J.  Physiol. 
(Balt.),  1927,  81,  468. 

Further  observations  of  the  calcium  content  of  the  blood  serum 
of  puppies  with  experimentally  induced  jaundice  reveal  a  fairly 
progressive  decrease,  which  substantiates  the  findings  previously 
recorded.  Although  the  blood  serum  calcium  was  reduced  to  the 
tetany  level,  no  sign  of  increased  irritability  of  the  neuromuscular 
apparatus  was  noted.  A  marked  osteoporotic  condition  with  marked 
thinning  of  the  cortical  portions  of  the  bone  and  increased  fragility 
was  a  constant  finding.  The  further  striking  observations  were 
that  the  survival  period  after  the  induction  of  jaundice  was  much 
longer  than  that  hitherto  recorded  for  the  adult  animal.  Growth 
of  skeletal  structures  with  a  considerable  gain  in  body  weight  was 
noted  at  the  time  of  death.  The  factors  responsible  for  the  bone 
lysis  may  be  the  rapid  growth  and  failure  of  calcium  absorption  in 
the  presence  of  some  calcium  precipitating  mechanism  by  certain  of 
the  biliary  constituents.  A  parathyroid  element  is  suspected  of 
playing  some  rdle  and  the  evaluation  of  this  factor  may  be  made 
possible  by  noting  the  effects  of  parathyroidectomy  in  the  recently 
and  chronically  jaundiced  animals,  both  young  and  adult. — Authors’ 
Abst. 
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Obserrations  on  the  preparation,  properties  and  sources  of  the  para¬ 
thyroid  hormone.  Part  I.  Davies  ( D.  T. ) ,  Dickens  ( F. )  &  Dodd 
(E.  C.),  Blo-Chem.  J.  (Liverp.),  1926,  20,  695-702. 

The  serum  calcium  content  of  rabbits  was  found  to  vary  within 
about  1  mgm.  per  100  cc.  throughout  the  24  hours.  When  injected 
at  four-hour  intervals  with  large  doses  of  a  parathyroid  preparation 
made  by  Collip  and  Clark’s  process  the  serum  calcium  content  of 
rabbit’s  blood  rose  during  the  period  of  the  experiment.  The  hor¬ 
mone  yields  a  picrate  which  is  insoluble  in  water  but  soluble  in  70 
per  cent  acetone,  and  which  can  be  converted  into  a  hydrochloride  by 
Dudley’s  method.  Active  material  can  be  extracted  from  the  para¬ 
thyroid  glands  by  means  of  the  acetone-picric  acid  process.  Insu¬ 
lin,  when  administered  in  the  same  manner  to  rabbits  as  the  para¬ 
thyroid  extract,  was  found  to  cause  an  increase  in  the  serum  calcium 
content.  Pituitrin  also  gave  a  smaller  rise,  but  when  these  two 
substances  were  administered  simultaneously,  both  the  calcium  ele¬ 
vating  powers  and  the  blood  sugar  lowering  activity  of  insulin  were 
inhibited.  The  significance  of  these  observations  is  discussed — 
Authors’  Abst. 

Effect  of  potent  parathyroid  extract  on  calcium  balance  in  infants. 
Hoag  (L.  A.),  Rivkin  (H.),  Weigele  (C.  E.)  &  Berliner  (F.),  Am. 
J.  Dis.  Child.  (Chicago),  1927,  33,  910-925. 

The  influence  on  potent  parathyroid  extracts  on  the  calcium 
balance  was  studied  in  seven  infants:  one  normal,  four  rachitic  and 
two  with  infantile  tetany.  ’The  results  obtained  in  the  test  periods 
were  controlled  by  fore-period  and  after-period  studies  without  the 
extract.  One  normal  infant  and  three  with  rickets  showed  distinct 
diminution  of  calcium  retention  during  the  periods  in  which  para¬ 
thyroid  extract  was  administered.  The  decrease  did  not  bear  a  con¬ 
stant  reiation  to  the  dosage  nor  to  its  effect  on  the  level  of  serum 
calcium.  In  these  cases  the  extract  caused  both  an  absolute  and 
a  proportional  increase  in  the  urinary  excretion  of  calcium.  One 
patient  with  rickets  was  given  parathyroid  extract  daily  for  25  days 
without  producing  recognizable  roentgenologic  evidence  of  either  cal¬ 
cium  removal  or  deposition  in  the  radius  of  ulna.  Two  patients 
with  infantile  tetany  showed  a  slight  tendency  toward  increased 
retention  of  calcium  during  the  periods  of  parathyroid  administra¬ 
tion.  One  rachitic  patient  with  marked  signs  of  disturbed  calcium 
metabolism  showed  a  more  marked  retention.  In  these  cases  the 
concentration  of  serum  was  initially  low  and  was  not  markedly 
raised  by  the  extract  and  never  reached  normal  levels.  Even  though 
the  influence  of  potent  parathyroid  extracts  on  the  balance  of  cal¬ 
cium  was  not  found  to  be  uniformly  unfavorable,  its  administration 
for  any  purpose  other  than  immediate,  temporary  elevation  of  serum 
calcium  should  still  be  considered  an  experimental  and  not  a  routine 
clinical  procedure. — M.  B.  G. 
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On  the  existence  of  a  parathyroid  ho^one.  Jung  (F.  T.).  Am.  J. 

Physiol.  (Balt.),  1927,  81,  489. 

The  question  whether  the  parathyroids  act  by  detoxication  or  by 
producing  a  hormone  is  decided  in  favor  of  the  latter  hypothesis  by 
the  work  which  various  investigators  have  done  on  parathyroid  ex¬ 
tracts,  provided  the  objection  can  be  met  that  such  extracts  might 
contain  artifacts  which  are  produced  by  the  extraction  processes  and 
which  perhaps  accidentally  simulate  some  phases  of  parathyroid 
function.  This  objection  would  be  met  by  an  experiment  in 
which  the  whole  gland,  subjected  to  the  minimum  of  treatment  nec¬ 
essary  to  insure  its  death,  is  administered  parenterally  to  parathy- 
roidectomized  animals.  The  present  experiment  was  of  that  kind. 
White  rats  were  parathyroidectomized  and  divided  into  three  groups. 
The  first  group  was  untreated.  Group  2  received,  before  parathy¬ 
roidectomy,  an  implantation  of  dog  or  cat  parathyroids,  usually  in 
the  abdomen.  Group  3  received,  before  thyroidectomy,  implanta¬ 
tions  of  spleen,  salivary  gland,  or  testis  from  cats  or  dogs.  The 
rats  were  then  studied  in  regard  to  the  various  manfestations  of 
parathyroid  deficiency.  The  results  from  group  1  were  radically 
different  from  those  given  by  groups  2  and  3,  emphasizing  the  fact 
that  group  3  were  the  true  controls.  Between  groups  2  and  3  a 
marked  difference  was  found,  particularly  in  the  shape  of  the  mor¬ 
tality  curve.  Numerical  data  were  obtained  which  showed  that  the 
tetany  was  less  severe,  and  the  ultimate  mortality  less,  in  group  2 
than  in  group  3,  and  the  mortality  curve  in  group  2  exhibited  a 
striking  convexity  during  the  first  75  hours.  Since  the  conditions 
of  the  experiment  were  such  as  to  make  even  temporary  functioning 
of  the  implants  highly  improbable,  the  conclusion  is  that  the  para¬ 
thyroid  tissue,  while  being  absorbed,  liberated  into  the  body  of  the 
recipient  a  material  which  was  not  species-specific,  not  present  in 
the  control  tissues,  and  not  a  chemical  artifact,  which  did  mitigate 
the  consequences  of  the  parathyroidectomy,  and  which  was  probably 
the  parathyroid  hormone. — Author’s  Abst. 

'The  role  of  toxins  in  parathyroid  tetany.  Larson  (E.)  &  Elkourie 
(L.  A.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  492. 

It  was  reported  by  Dragstedt  and  Sudan  that  parathyroid  tetany 
in  dogs  can  be  controlled  by  oral  administration  of  kaolin.  In  this 
experiment  100  grams  of  kaolin  was  fed  daily  to  a  series  of  12 
thyro-parathyroidectomized  dogs.  These  animals  were  kept  on  a 
diet  of  kitchen  scraps  which  consisted  very  largely  of  carbohydrates. 
It  was  found  necessary  in  every  case  to  resort  to  frequent  injections 
of  calcium  salts  in  order  to  prolong  the  lives  of  the  animals.  In 
order  to  better  compare  the  rapidity  and  severity  of  the  tetanic  at¬ 
tacks  when  relieved  by  intravenous  injections  of  calcium  lactate,  8 
dogs  were  operated  and  the  tetany  controlled  by  this  method.  Analy¬ 
ses  of  the  blood  at  the  time  of  tetany  have  always  shown  a  low  value 
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for  calcium  and  usually  a  decrease  in  guanidine  content.  Kaolin  does 
not  absorb  any  guanidine  from  0.2  per  cent  hydrochloric  acid  solu¬ 
tion.  From  an  aikaline  solution  there  is  no  absorption  for  at  least 
a  period  of  one  hour.  The  calcium  content  of  koalin  is  negligible. 
From  these  results  it  is  concluded  that  kaolin  does  not  have  any 
decided  effect  in  controlling  tetany  in  thyro-parathyroidectomized 
dogs. — Authors’  Abst. 

The  prevention  of  tetany  by  oral  administration  of  ma^esium  lac¬ 
tate.  Wenner  (W.  F.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  392-403. 

In  ten  dogs  it  was  found  that  continuous  oral  administration 
of  magnesium  lactate  (5  grams  daily),  is  an  effective  agent  in  the 
prevention  of  tetany  in  parathyroidectomized  animals.  Magnesium 
tends  to  keep  the  calcium  content  of  the  blood  serum  above  the 
tetany  level.  It  is  suggested  that  magnesium,  by  uniting  with  the 
excess  phosphorus,  keeps  the  calcium  in  solution.  The  sedative  effect 
of  magnesium  greatly  reduces  the  excitability  of  the  central  nervous 
system  whereby  the  more  violent  symptoms  of  tetany  are  held  in 
check.  Magnesium-treated  thyro-parathyroidectomized  dogs,  kept 
free  from  tetany  for  about  forty  days,  become  readjusted  to  the  loss 
of  the  parathyroids  and  may  permanently  recover  and  be  placed  on 
a  full  meat  diet  without  ill  effects.  The  lactates  of  cadmium,  sodium 
and  potassium,  tried  in  connection  with  the  magnesium  experiments, 
were  found  to  be  ineffective  in  preventing  or  relieving  tetany. — 
R.  G.  H. 

Growth  of  the  thymus — its  relation  to  status  thymicolymphaticus 
and  thymic  .symptoms.  Boyd  (E.),  Am.  J.  Dis.  Child.  (Chicago), 
1927,  33,  867-879. 

Report  of  a  study  of  324  autopsies  on  all  children  in  the  author’s 
institution  between  the  ages  of  2  weeks  and  15  years  who  died  in 
the  last  two  years.  The  weight  of  the  thymus  was  recorded  in  45.5 
per  cent.  The  thymus  in  the  newborn  shows  a  temporary  loss  of 
weight  which  is  probably  concomitant  with  the  normal  loss  in  body 
weight.  The  fetal  type  of  thymus  is  broad  and  the  infantile  type 
elongate.  ’This  change  in  form  is  produced  during  the  first  two 
weeks  of  life  by  the  expansion  of  the  lungs.  Thymic  symptoms  may 
be  produced  during  the  first  year  of  life  by  mechanical  pressure  of  a 
normal  gland  on  mediastinal  structures,  especially  on  the  recurrent 
laryngeal  nerve.  The  fiuctuations  in  the  weight  of  the  thymus  at 
any  age  period  are  concomitant  with  fluctuations  in  body  weight. 
The  growth  curve  of  the  thymus  in  a  well  nourished  child  is  of  the 
same  type  as  that  of  the  lymphoid  tissue  in  general.  The  author’s 
records  do  not  show  any  case  in  which  pressure  on  the  trachea  hy 
the  thymus  caused  death. — M.  B.  G. 

The  antagonistic  functioning  of  thymus  and  thyroid.  Investigations 
on  the  tadpole.  (Zur  Frage  der  Entwicklungsmechanisrh-An- 
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tagonisUschen  Wirkung  der  thymus  and  der  Thyreoldea.  [Ver- 
suche  an  Kaulquappen.] )  Krizenencky  (J.)  &  Fodhradsky  (J.), 
Arch.  f.  Entwcklngsmechn.  d.  Organ.  (Leipz.),  1926,  108,- 68-83; 
Abst.,  Child  Development  Absts.,  1,  59. 

Aqueous  extracts  of  thymus  gland  even  in  the  largest  doses  (50 
cc.  extract  to  500  cc.  water)  had  no  influence  on  the  developmental 
changes  of  the  tadpole,  and  no  effect  on  the  acceleration  of  these 
changes  which  is  produced  by  thyroid  extract.  On  growth  in  length 
it  was  also  without  influence  acting  alone,  but  when  growth  was 
checked  by  the  thyroid,  thymus  in  high  concentration  (32-50  cc.  in 
500  cc.  water)  worked  antagonistically  to  stimulate  the  inhibited 
growth.  The  authors  are  not  sure,  however,  whether  this  antag¬ 
onism  was  exerted  through  the  life  processes  of  the  animal  or  by 
direct  action  of  one  substance  on  the  other  (in  vivo  or  in  vitro). 
The  results  in  general  do  not  support  the  older  view  that  thymus 
extract  inhibits  metamorphosis  and  increases  growth. 

Hodgkin’s  disease,  primary  in  the  thymus  gland.  Report  of  a  case 
in  an  infant.  Wallstein  (M.)  &  McLean  (S.),  Am.  J.  Dis.  Child. 
(Chicago),  1926,  32,  889-900. 

The  authors  report  what  they  consider  the  youngest  patient  with 
this  condition  in  the  literature,  a  female  infant  4^  months  of  age. 
The  illness  began  with  patechial  hemorrhages  in  the  skin.  Six 
weeks  later  the  blood  picture  was  that  of  an  anemia  with  a  low 
hemoglobin,  low  red  blood  cell  count,  slight  polymorphonuclear  leu- 
cocytosis  and  diminution  in  the  number  of  platelets  (80,000).  The 
clinical  course  showed  a  combination  of  skin  hemorrhages,  thymic 
tumor,  rapid  involvement  of  abdominal  and  thoracic  lymph  nodes 
without  enlargement  of  any  superficial  nodes,  fever  and  death  in 
six  weeks.  The  autopsy  showed  a  thymic  tumor  weighing  58  grams, 
with  a  picture  of  infectious  granuloma.  The  skin  lesions  were  well 
developed  and  characteristic  of  the  disease. — M.  B.  G. 

-An  unusual  case  of  thymic  hypertrophy.  Thorpe  (E.  S.),  Arch. 
Pediat.  (N.  Y.),  1927,  44,  127. 

Lymphoblastic  leukemia  associated  with  marked  thymus  en¬ 
largement  in  a  boy  7  years  of  age. — M.  B.  G. 

Relation  of  thyroid  to  calcium  inetabolisin.  Aub  (J.  C.),  Tr.  Ass. 
Am.  Physicians  (Phila.),  1927;  Abst.,  J.  Am.  M.  Ass.,  89,  149. 

The  blood  calcium  and  blood  phosphorus  are  normal  in  thyroid 
disease,  but  the  amounts  excreted  are  far  above  normal.  In  the 
normal  control,  thyroid  administration  raises  the  blood  calcium  and 
calcium  excretion.  In  myxedema,  calcium  metabolism  is  lowered, 
but  with  administration  of  thyroid  the  blood  calcium  and  the  calci¬ 
um  excretion  are  raised,  in  one  patient,  a  woman  who  had  had 
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tetany  for  seven  years,  there  was  a  deficiency  of  calcium.  Para¬ 
thyroid  administration  increased  the  blood  calcium  and  also  in¬ 
creased  the  calcium  excretion. 

Studies  on  the  thyroid  apparatus.  XXI.  The  role  of  the  thyroi<l 
and  parathyroid  inlands  in  the  growth  of  the  central  nervous  sys¬ 
tem.  XXXII.  The  role  of  the  thyroid  apparatus  in  the  solids — 
water  differentiation  of  the  central  nervous  system  during  growth. 
Hammett  (F.  S.),  J.  Comp.  Neurol.  (Phila.),  1926,  41,  171;  Abst., 
Arch.  Neurol  &  Psychiat.  (Chicago),  17,  818-819. 

Both  of  these  papers  Involve  data  concerning  the  same  group 
of  animals.  Further  contributions  to  the  extensive  studies  that 
Hammett  has  previously  published  on  the  thyroid  apparatus  in  the 
rat  are  found  here  in  the  records  of  weight  changes  of  the  brain 
and  spinal  cord  of  groups  of  albino  rats  subsequent  to  removal  of  the 
thyroid  and  parathyroid  at  six  different  ages  ranging  from  23  to 
100  days  (between  weaning  and  maturity).  In  general,  the  growth 
of  the  central  nervous  system  is  retarded  after  the  removal  of  either 
gland  at  any  age.  This  degree  of  retardation  is  less  than  that  of 
the  body  as  a  whole.  This  is  considered  to  he  the  result  of  the 
difference  in  chemical  make-up  and  in  degree  of  response  to  the 
general  lowering  of  the  metabolic  level.  The  degree  of  retardation 
of  the  central  nervous  system  tends  to  increase  with  increase  in  the 
age  of  the  animal  at  the  time  of  thyroid  removal,  while  in  para- 
thyroidectomized  animals  the  degree  of  retardation  is  remarkably 
constant,  not  increasing  with  age.  This  difference  from  removal  of 
the  thyroid  is  taken  by  Hammett  as  a  specific  relation  between  the 
parathyroid  and  central  nervous  system  and  is  traced  to  a  toxemia 
that  follows  removal  of  the  parathyroid.  At  the  age  of  puberty 
(65  days  in  the  male  and  75  in  the  female)  a  distinct  and  significant 
adjustment  in  the  growth  response  of  the  central  nervous  system  to 
both  types  of  glandular  deficiency  takes  place.  There  is  less  re¬ 
tardation  of  growth  before  puberty  and  more  retardation  after 
puberty.  The  brain  is  more  subject  to  this  gonadal  influence  than 
is  the  spinal  cord,  and  the  male  shows  a  greater  response  (increased 
retardation  of  growth)  at  the  onset  of  puberty  than  the  female.  It 
is  suggested  that  there  may  be  a  definite  interrelation  between 
gonadal  activity  and  brain  growth,  which  is  unmasked  by  removal 
of  the  thyroid  and  parathyroid  at  the  critical  point.  The  fact  that 
up  to  the  establishment  of  puberty  growth  of  the  cord  is  not  any 
more  resistant  to  thyroid  deficiency  than  growth  of  the  brain,  leads 
the  author  to  discard  his  earlier  hypothesis  dealing  only  with  the 
75-day  age,  that  the  greater  resistance  of  growth  of  the  cord  to 
removal  of  the  thyroid  is  the  result  of  differences  in  phylogenetic 
development  of  the  cord,  brain  and  thyroid  gland.  This  fact  also 
necessitates  a  modification  of  the  interpretation  that  he  made  in  an 
earlier  paper,  based  on  differences  in  chemical  composition.  The 
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studies  in  the  second  paper  (XXII),  dealing  with  the  central  nervous 
systems  in  the  same  animals,  are  concerned  with  the  amounts  of 
weight  changes  in  solids  and  water  after  the  removal  of  the  thyroid 
and  parathyroid  glands  as  compared  with  normals.  Normally,  the 
percentage  of  solids,  which  is  always  by  percentage  Increment 
greater  than  water,  increases  with  age,  while  the  percentage  of 
water  decreases.  As  in  all,  growth  percentage  increment  decreases 
with  age.  Thyroid  and  parathyroid  deficiences  likewise  cause  a 
greater  retardation  of  increment  in  water  than  in  solids  in 
the  central  nervous  system.  Only  at  puberty  are  sex  disturbances 
of  water-solid  differentiation  significant.  Increased  retardation  is 
greater  in  the  brain  than  In  the  spinal  cord  and  greater  in  the  brain 
of  the  male  than  in  the  female,  which  correlates  again  with  the  ob¬ 
servations  noted  in  the  first  paper  (XXXI).  The  distortion  is  greater 
in  thyroid  than  in  the  parathyroid  deficiency  and  is  attributed  to  a 
lesser  degree  of  nutritional  disturbance  in  the  parathyroidless  group. 
In  the  cord  in  which  lipoid  (myelin)  constituents  are  greater  than  in 
the  brain  and  in  which  protein  (cell  substances)  is  greater  in 
amount,  the  greater  resistance  to  metabolic  disturbances  is  taken  as 
a  basis  of  the  difference  in  distortion,  the  lipoid  being  more  resistant 
to  glandular  deficiency. 

Studies  of  the  thyroid  apparatus.  XLVII.  The  cyclic  character  of 
the  response  to  parathyroid  deficiency.  Hammett  (F.  S.),  Am.  J. 
Physiol.  (Balt.),  1927,  81,  349-354. 

Body  growth  and  tooth  calcification  in  the  parathyroidectomized 
albino  rat  run  a  cyclical  course  of  retardation  and  acceleration,  or 
breakage  and  repair  in  which  the  changes  in  tooth  condition  follow 
those  of  the  body  growth  rate.  An  interpretation  is  suggested  of 
the  sequence  of  events  and  other  phenomena  exhibited  in  conditions 
of  parathyroid  deficiency  based  on  the  idea  that  the  parathyroid 
glands  subserve  two  functions,  that  of  participation  in  the  regula¬ 
tion  of  the  calcium  balance,  and  that  of  the  prevention  of  the  ac¬ 
cumulation  of  toxic  tetany  producing  compounds  within  the  organ¬ 
ism.  A  possible  seasonal  difference  in  sensitivity  to  parathyroid 
deficiency  is  indicated. — Author’s  Abst. 

Further  attempts  to  experimentally  increase  the  hormone  output  b.v 
the  thyroid  gland.  Hektoen  (L.),  Carlson  (A.  J.)  &  Schulhof 
(R.),  Am.  J.  Physiol.  (Balt.),  1927,  81,  487. 

In  dogs  under  barbital  anesthesia  and  with  the  cervical  sym¬ 
pathetic  nerves  severed,  there  Is  considerable  spontaneous  variation 
in  the  concentration  of  thyroglobulin  in  the  thyroid  vein  blood  as 
determined  by  the  precipitin  method.  These  variations  appear  not 
only  in  different  dogs,  but  in  the  blood  from  the  two  thyroid  lobes 
of  the  same  dog,  and  In  the  blood  from  the  same  lobe  during  the 
course  of  a  single  experiment.  In  experiments  on  nine  dogs,  the 
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sympathetic  nerve  stimulation,  direct  thyroid  massage,  and  intra¬ 
venous  adrenalin  and  pilocarpine  failed  to  increase  the  thyroglobulin 
in  the  thyroid  vein  hlood  above  that  of  the  variations  in  the  con¬ 
trols.  In  one  experiment,  stimulation  of  the  nerves  to  the  thyroid 
was  followed  by  an  increase  in  the  thyroglobulin  concentration 
greater  than  in  the  controls.  This  may  be  due  either  to  increased 
rate  of  thyroid  secretion  or  to  decreased  blood  flow  through  the 
gland. — Authors’  Abst. 

Myxedema  and  myxedema  therapy.  Noble  (E.),  Arch.  Pediat. 
(N.  Y.),  1927,  44,  94-99. 

The  author  considers  the  administration  of  thyroxine  to  be  the 
most  desirable  form  of  organotherapy  in  myxedema,  but  not  always 
available,  due  to  its  difficult  preparation.  He  advocates  as  next  best 
thyreoidin,  standardized  according  to  a  universal  scale.  His  experi¬ 
ence  shows  him  that  a  simple  relation  can  be  established  between 
the  optimum  amount  of  thyreoidin  and  the  sitting  height  of  the 
patient.  For  every  centimeter  of  the  sitting  height  squared,  10 
mikrograms  (0.01  mg.)  of  such  a  thyreoidinum  siccum  pro  die  has 
to  be  prescribed.  A  table  is  appended  for  some  sitting  heights. — 
M.  B.  G. 

Sensitiveness  of  suprarenalectomized  rats  to  morphine.  (Sensibilite 
ft  la  morphine  des  rats  snrrenalectomJses.)  Lewis  (J.  T.)  &  To¬ 
rino  (A.),  Compt.  rend.  Soc.  de  biol.  (Par.),  1927,  96,  217-219. 

Bilateral  adrenal  ablation  was  performed  on  273  rats.  Since 
.'55  per  cent  of  these  animals  survived  the  results  are  in  accord  with 
the  work  of  Rogoff  and  Necker.  The  toxic  dose  of  morphine  for  the 
normal  rat  was  found  to  be  0.4  mgm.  per  gm.  When  0.04  mgm. 
per  gm.  was  injected  subcutaneously  into  a  series  of  52  rats  which 
had  been  operated  upon  2  weeks  previously.  69.2  per  cent  died.  With 
30  rats  which  had  survived  5  weeks,  only  10  per  cent  died  when 
the  same  dosage  was  injected.  Using  a  dosage  of  0.08  mgm.  per 
gm.,  67  per  cent  died,  and  with  0.1  mgm.  per  gm.,  53.4  per  cent  died. 
When  the  dosage  was  increased  to  0.20  mgm.  per  gm.,  81.3  per  cent 
did  not  survive.  The  complete  extirpation  of  the  glands  was  verified 
at  autopsy.  From  their  results  the  authors  conclude  that  the  ad- 
renalectomized  rat  is  more  sensitive  to  morphine  than  is  the  normal 
rat. — E.  Larson. 

Reaction  of  chronic  nephrosis  to  thyroid  and  parathyroid  medication. 
Meakins  (J.  C.),  Tr.  Ass.  Am.  Physicians  (Phila.),  1927;  Abst., 
J.  Am.  M.  Ass.,  89,  149. 

Improvement  was  noted  in  nephrosis  as  a  response  to  thyroid 
and  parathyroid  medication.  The  effect  was  due  to  the  readjustment  of 
the  calcium  metabolism.  A  woman  with  recurrent  attacks  of  edema, 
which  was  resistant  to  diurectics,  was  put  on  parathyroid  medication 
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with  good  results.  The  urine  contained  casts  and  red  cells.  The 
urea  was  normal.  The  hlood  calcium  was  low.  On  parathyroid 
extract,  50  units  a  day,  there  was  a  prompt  increase  in  serum  cal¬ 
cium,  marked  increase  in  urine  output  and  drop  in  weight.  When 
the  parathyroid  was  stopped,  the  edema  returned.  In  case  of  edema 
and  ascites,  and  a  reverse  of  the  albumin  globulin  ratio,  there  was 
an  increase  in  blood  cholesterin,  the  blood  calcium  being  low.  There 
was  no  response  until  the  eighth  day,  when  the  patient  responded 
to  thyroid.  This  was  a  case  of  mixed  glomerular  nephritis  with 
nephrosis.  In  another  case,  in  which  there  was  edema,  the  para¬ 
thyroid  had  no  effect  on  the  weight.  With  high  protein  diet  there 
was  response  in  weight,  but  none  in  the  plasma  protein.  A  drop  in 
weight  followed  thyroid  medication.  The  cholesterin  in  the  blood 
dropped.  There  was  evidently  an  endocrine  imbalance  in  these  cases 
which  varied  in  different  patients;  sometimes  thyroid  was  effective, 
sometimes  parathyroid.  Sometimes  it  was  not  due  to  calcium  dis¬ 
turbance.  The  plasma  proteins  may  not  be  changed. 

Clinical  investigation  into  the  ba.sal  metabolism  in  diseases  of  the 
thyroid  gland.  Moller  (E.),  Acta  Medica  Scandinavica  (Supple- 
mentum  XXI),  (Copenhagen),  1927,  1-219. 

It  is  the  general  opinion  that  Graves’  disease  is  always  accom¬ 
panied  by  a  rise  in  the  basal  metabolism.  On  perusing  the  literature 
it  was  found  that  proof  is  never  furnished  of  the  truth  of  this  view. 
A  record  of  89  cases  of  Graves’  disease  and  Graves’  disease  forme 
fruste  is  furnished.  Only  cases  which  exhibited  goitre,  tremor  and 
permanent  tachycardia  were  regarded  as  true  Graves’  disease.  To 
this  group  belong  70  of  the  89  patients;  the  other  19  were  classed 
as  Graves’  disease  forme  fruste.  In  these  89  patients,  721  deter¬ 
minations  of  the  basal  metabolism  were  made.  An  investigation 
was  made  as  to  whether  the  results  showed  any  causal  connection 
with  the  sex  and  age  of  the  patients  of  the  duration  of  the  disease. 
The  basal  metabolism  was  found  to  vary  from  99.1  per  cent  to  190.2 
per  cent  in  Graves’  disease;  in  10  per  cent  of  the  patients  it  was 
below  110  per  cent.  In  the  formes  frustes  it  was  found  to  vary  from 
95.8  per  cent  to  138.1  per  cent;  in  69  per  cent  of  the  patients  it  was 
below  110  per  cent.  Examinations  of  the  stomach  secretion  were 
made  in  40  patients  with  Graves’  disease;  17  had  achylia.  Rela¬ 
tively  many  of  these  17  had  suffered  from  diarrhoea.  Arythmia 
cordis  was  present  in  5  cases.  ’The  conclusion  is  reached  that  the 
demonstration  of  a  basal  metabolism  lying  within  the  normal  limits 
should  not  exclude  the  diagnosis  of  Graves’  disease.  The  order  of 
frequency  of  the  commonest  symptoms  is:  tachycardia,  tremor,  goi¬ 
tre,  nervousness,  increase  in  the  basal  metabolism,  palpitation,  in¬ 
creased  sweat  secretion  and  exophthalmos.  In  3  cases  death  ensued 
in  connection  with  acute  psychosis.  These  cases  had  not  previously 
shown  a  specially  high  basal  metabolism.  During  treatment  with 
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rest  and  overfeeding  a  fall  in  the  basal  metabolism  of  10-20  per  cent 
occurred  in  most  cases  in  the  course  of  2-4  weeks.  The  effect  of 
x-ray  treatment  was  investigated  in  33  cases.  On  the  whole  the 
basal  metabolism  fell  at  the  same  time  as  the  other  symptoms  de¬ 
clined,  but  usually  this  decrease  did  not  begin  until  the  improvement 
had  asserted  itself  in  another  way,  just  as  the  basal  metabolism 
increase  in  several  cases  was  one  of  the  symptoms  to  disappear  last. 
As  a  rule,  the  subjective  symptoms  diminished  first.  It  is  regarded 
as  most  probable  that  in  at  least  half  of  the  cases  x-ray  treatment 
caused  a  marked  improvement  and  not  infrequently  a  cure.  The 
standpoint  is  adopted  that  subects  which  do  not  respond  well  to 
medical  and  x-ray  treatment  should,  as  a  rule,  Be  operated  upon 
without  delay.  Basal  metabolism  values  ranging  from  113.7  to 
129.2  per  cent  were  found  in  33  determinations  in  5  patients  with 
toxic  adenoma  of  the  thyroid  gland.  Three  cases  of  adenoma  with¬ 
out  hyperthyroidism  showed  normal  values.  Of  21  patients  with  sim¬ 
ple  goitre,  20  had  a  basal  metabolism  within  the  normal  limits,  but 
in  one  it  was  79.7  per  cent.  In  18  patients  with  myxoedema,  2  with 
cachexia  strumipriva  and  3  with  slight  hypothyroidism,  180  deter¬ 
minations  were  made.  In  all  the  untreated  cases  of  myxoedema  and 
cachexia  strumipriva  there  was  a  low  value.  The  values  seemed  not 
to  go  below  about  60  per  cent,  which  value  was,  therefore,  assumed 
to  correspond  to  the  total  deficit  in  the  functional  activity  of  the 
thyroid  gland.  The  3  cases  of  slight  hypothyroidism  showed  values 
around  90  per  cent.  Nineteen  of  these  patients  upon  thyroid  treat¬ 
ment  showed  a  rise  in  basal  metabolism.  The  rise  did  not  begin 
until  after  2-3  days,  and  did  not  reach  Its  maximum  for  2-8  weeks. 
The  rise  in  the  basal  metabolism  was  an  early  sign  of  improvement, 
while  the  subjective  symptoms  often  disappeared  last. — R.  G.  H. 

The  first  occurrence  of  secretory  products  and  of  a  specific  structural 
difTerentiation  in  the  thyroid  and  anterior  pituitary  during  the 
development  of  the  pig  foetus.  Rumph  (P.)  &  Smith  (P.  E.), 
Anat.  Record.  (Phila.),  1926,  33,  289-298. 

The  intraperitoneal  injection  of  extracts  from  the  thyroid  of  the 
7  cm.  (crown-rump  length)  pig  foetus  affords  no  stimulus  to  meta¬ 
morphosis  in  the  hypophysectomlzed  tadpole.  The  Injection  of  the 
thyroid  of  the  9  cm.  pig  foetus  gives  the  response  characteristic  of 
injections  of  the  thyroid  of  the  adult.  Follicle  and  colloid  forma¬ 
tion  is  evident  in  the  thyroid  of  the  9  cm.  pig  foetus,  but  is  absent 
in  the  thyroid  of  the  7  cm.  foetus.  No  response  to  the  intraperi¬ 
toneal  injection  of  anterior  hypophyseal  substance  from  the  14  cm. 
or  16  cm.  pig  foetus  was  given  by  the  hypophysectomlzed  tadpole. 
A  slight  response  was  elicited  by  the  anterior  pituitaries  of  the  26 
cm.  to  28  cm.  pig  foetus.  The  cells  characteristic  of  the  adult  an¬ 
terior  pituitary  are  not  present  in  the  14  cm.  foetus,  and  but  few 
are  present  in  the  16  cm.  stage.  They  are  numerous  in  the  26  cm. 
to  28  cm.  foetus. — Authors’  Summary. 


